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CONTRIBUTIONS TO THE MINERALOQT OF THE 

PACIFIC COAST. 

BY W. LINDGREN, U. S. GEOL. SURVEY. 

1. Chromiferons Chlorite. 

The great serpentine belt crossing the North Fork of the 
American River, above Dutch Flat, coutiiins several depos- 
its of chromite, some of which are worked on a small scale. 
While examining the ore from one of these occurrences — 
Green Valley, in the canon of the American River below 
Towle's on the Central Pacific Railroad — I found coatings 
of a scaly mineral of a beautiful peach blossom color, to- 
gether with smaller pieces of the same mineral in massive 
state. The substance proved to be a chlorite, and is most 
closely allied to that variety of cliiiochlore to which Eok- 
scharow* has given the rather harshly sounding name of 
kotschuheiie. With a magnifj'ing glass the scaly coatings 
are seen to be composed of thin hexagonal tables from 

*BaU. Ao. St. Petersburg, 369. 1861. 
2d Sbb., Vol. I.— 1. Isaued December 20, 1887. 
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•0.2 mm. diameter dowu to the smallest dimensions, often 
roughly arranged in rosette form; also of smaller fibrous 
masses of the same mineral. Under the microscope these 
latter are mixed with minute grains of uwarowite and 
-chromite. The mineral in its massive state is grown together 
with chromite, shows a fine parallel fibrous structure and 
a pale purplish color. The crystals are hexagonal tables 
with perfect cleavage parallel to the base, apparently bor- 
dered by oR, and small faces of a striated R, the sign of 
which cannot be ascertained; it is too small to give sig- 
nals in the goniometer, and the very slight thickness of the 
tables prevents accurate measurements with micrometer 
and micrometer screw. H.-~2. G. (massive variety)=2.69. 
'Streak white. Lustre of cleavage face somewhat pearly. 

Under the microscope the tables, when resting on their 
base, are transparent and of a pale purplish color. Between 
crossed nicols the crystals prove to be double-refracting 
and biaxial. The apparently strictly hexagonal tables are 
twinned monoclinic crystals; the most regular forms are 
iisually divided in six sectors having a common apex in 
the center and their axes of elasticity in different position. 
See Fig. 1, in which the shading indicates the position of 
the plane of the optical axes in each sector. The colors of 
interference are low on the base, not exceeding the greys 
of the first order; those of the fibrous aggregates are 
more vivid, more so in fact than is usual with the chlorites. 

In convergent light the plane of the optical axes is found 
in each sector to be parallel to its base; angle of the optical 
Axes quite large, probably about 30"^'. Double refraction 
positive. The character of the dispersion cannot be well 
observed on account of the small size of the crystals. 

The acute bisectrix stands nearly normal to tbe base, 
oP, and the extinction of the fibres is consequently quite 
small. Pleochroism us distinct: a & b purplish, c (vibrat- 
ing perpendicularly to oP) yellowish red. 
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The division in regular sectors, as indicated by- Fig. 1, is 
foand among the cryatals; bat frequeDtly the sectors are 
more irregalar. Bee Figs. 2, 3 and 4. 
FIG 1. 



FIG 2. 




Before the blowpipe the mioeral becomes greemsh white, 
and is fusible on the edges with great ditliculty. With 
fluxes strong chromium reactions. 

An analysis of the matisive variety which Dr. W. H. 
Melville, of the (J. tj. Geological Survey, hud the kindness 
to make, gave: 



Loss at 105' (H, 0).. 


.. 365% 


Loss above 105~ (H, 0) . . 


. 12.678" 


Si O,.. 


.31.710" 


Cr.O, 


.11.392" 


AUO... 


. . 6.741 " 


FeO .. 


.. 1.231" 


NiO .. 


.. 0.187" 


Ca . . 


.. 0.183" 


MgO.. 


.35.178" 
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The material was free from chromite and uwarowite. 

To facilitate comparison, I give here one of the man^r 
analyses of kilmmererite (from Dana's Mineralogy), and v. 
Leuchtenberg's analysis of kotschubeite. 

kammererlte. kot8chul>«>ite. 

TexM, Pa. Ural. 

H3O ....13.20% 12.63% 

Si O2.... 31.31 " 32.67 «* 

CraO .... 2.98 " 4.09 

AljO, ...12.84 *' 13.18 

FeO .... 2.46- 2.22 (Fe^O,) 

Ni O .... 0.45'' 

Ca O . . . . 0.82 *' 

MgO ....35.02" 35.65% 

99.08 100.53 

The two forms of chlorite, penninite and clhwchlore (ripi- 
dolite in Dana's Mineralogy) have, according to Bammels- 
berg, substantially the same composition, and differ only in 
their crystallization, penninite being hexagonal, and clino- 
chlore monoclinio. Both have varieties rich in chromium : 
that corresponding to penninite being kammererit€f occur- 
ring in tho Urals, and at the well known locality of Texas, 
Pa. It has been proved to be uniaxial by Descloizeaux * 
and J. P. Cook, Jr.t Various authors have also designa- 
ted it as rhodophyllite, chromchlorite, rhodochrom. The 
chromiferous variety of dinochlore kotschubeite, from the 
Urals, has been described by N. v. Leuchtenberg, J but 
has since then, as far as I am aware, not been noticed from 
any other part of the world, and its occurrence in Califor- 
nia is therefore not without interest. 

V. Leuchtenberg arrives at the conclusion that kotschu- 
beite is a variety of dinochlore, but differing from it in tha 

*MineraIogie. T. I. 

t Am J. So. II. XLIV. p. 201. 

t Ball. Soo. Imp. de St. Petersburg. XIII, 34. 1869. 
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inclination of the acute bisectrix to the normal of the base; 

while this value amounts to 12^-16^ in clinochlor, it has 
been measured to P-2^ in kotschubeite. v. Leuchten- 
berg's description applies entirely to the California occur- 
rence as to the optical characters, but the crystal form 
xJiffers. The mineral from Ural had the form of hexagonal 
pyramids, and was apparently composed of simple crystals, 
while that here described occurs as thin tables composed of 
three individuals, twinnedaccording to the well known law of 
<;linochlore, so as to appear as hexagonal crystals. In the 
position of the optical axis the crystals most resemble those 
-of clinochlore from Texas, Pa., described by Cook. 

A further and notable difference from Eokscharow's 
kotschubeite, and indeed from any known chromiferous 
chlorite, is in the very high percentage of Cr2 O3; v. Leuch- 
tenberg found 4.09 %, while the highest percentage of 
of Grj O3. in kilmmereite is 5.50 %. 

The analysis of the California mineral shows more than 
twice that amount, viz.: 11.392 per cent, Cr, O3 replac- 
ing AI2 O3, but in other respects agrees well with those 
of kammererite and kotschubeite given above for com- 
parison. Nearly half a per cent, of Ni^O also enters into 
the composition of the mineral; it is similar in this respect 
to k&mmererite, which often also contains a small amount of 
this metal. 

In the collection of the State Minei*alogical Museum, 
there is one specimen of chromite from near Jackson, Ama- 
dor County, covered by a thin coat of massive, peach blos- 
som colored chromiferous chlorite. Whether it is kammer- 
orite or kotschubeite, is difficult to decide. 

2. Uwarowite. 

Together with the kotschubeite, mixed with it as small 
grains or lining small fissures in cbromite as almost micro- 
scopic crystals with brilliant faces, there occurs a deep em- 
orald-green garnet. Under the microscope the crystals 



6 CALIFORNIA ACADEMY OF SCIENCES. 

prove to be almost perfect dodekahedrons. With fluxes, 
strong chromium reaction. H. above 6. Refraction very 
strong. Between crossed nicols some grains are isotropic, 
but the largest number faintly double refracting, some 
showing an approximate division in sectors. Garnets, as 
well known, often present abnormal phenomena of double 
refraction, and, according to Rosenbusch,* the uwarowite 
always shows these optical anomalies. Uwarowite is 
known from New Idria, California, occurring on chromite. 
(See Dana's Mineralogy.) 

A green chromium mineral, also on chromite, from the 
vicinity of Livermore, Cal., given to me as trautwinite, also 
proved to be uwarowite, in microcrystalline form. 

Trautwinite t is a mineral associated with chromite from 
Monterey County. In chemical composition it approaches 
uwarowite somewhat, but differs, according to Gold- 
smith, in its crystal form, it being hexagonal; it is, more- 
over, very soft, while uwarowite has a hardness approach- 
ing7. 

3. Soorodite. 

At Steamboat Springs, Nevada, in the metamorphic series, 
metalliferous veins occur with arsenopyrites among other 
minerals. On this, in cavities and cracks, coatings of & 
leek green scorodite are found, which, under the microscope, 
prove to be often perfect crystals with the usual combina- 
tion of pyramid and pinacoids (111.010.100). Refrac- 
tion and double refraction very strong. This mineral 
has recently been found by Professor A. H. Ches- 
ter, at the Hornsilver mine, J Utah, and as deposit from ar- 
seniferous thermal waters in the Yellowstone Park, by Mr. 
A. Hague, g of the U. S. Geological Survey. 

* Mioroskopisohe Pbysiographie der Mineralien, 2d ed., p. 269. 

t£. Goldsmith. Proo. Ao. Philad., 1873. 9. 348, 365. 

: Am. J. So., April, 1887. 

^ Am. J. Sc, September, 1887. 
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UNUSUAL NESnNG SUES. IL 

BY WALTER E. BRYANT. 
Read December 5, 1887. 

The entire material, with one exception, which comprises 
the present paper, has been received in brief notes or dic- 
tations from Messrs. W. Otto Emerson, A. M. Ingersoll and 
Ghas W. Knox, leaving the part taken by the author simpljr 
that of editor and compiler. The initials following the 
cases cited are those of the observers, to whom my thanks, 
are due for communicating their interesting field observa- 
tions. 

Tyrannus vertioalis. 

Arkansas Flycatcher. — A nest was found built upon a 
fence-post more than half a mile from the nearest tree. It 
was secured from observation on one side by a board nailed 
to the post and projecting above it. (A. M. I.) 

Sayonufl nigricans. 

Black Phcebe. — A pair built for two consecutive years ift 
a well four feet below the surface. The first year a second 
nest was built after the first had been taken. (W. O. E.) 

Epidonax diffioilis. 

Baird's Flycatcher. — A nest was built at the bottom of 
a hole five inches deep, made by a red-shafted flicker in a 
live oak. (A. M. I ) 

Cyanocitta ttelleri frontalis. 

Blue-fronted Jay.— A strange departure from the usual 
habits of jays was noticed in Placer County, Cal., where 
they had persisted in building within the show-sheds in 
spite of the noise and smoke of passing trains. The de- 
struction of their nests by the men employed on the water 

2d Seb., Vol. I. iMued December 20. 1887. 
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train, which makes two trips a week through the sheds 
during the summer, sprinkling the woodwork and tearing 
down the nests of jays and robins with a hook attached to 
a pole, seemed not to discourage them. So accustomed do 
the jays become to the passing of trains, that they will 
often remain on their nests undisturbed. 

In one season more than two hundred nests of jays and 
robins were destroyed, so the train men say, between Cisco 
and Summit, a distance of thirteen miles. Some of the 
nests were but partially built, others contained eggs; these 
latter ones having probably been overlooked on previous 
trips. 

The nesting of the jays within the snow-sheds is, so Mr. 
IngersoU supposes, to avoid the persecution of squirrels. 
None, he thinks, however, succeed in rearing a brood, for 
of more than thirty nests which he found, nearly all were 
uncompleted. (A. M. I.) 

Spinus tristis. 

American Goldfinch. — In 1884, a grove of young willows 
that had been occupied the previous season by a colony of 
tricolored blackbirds, was found deserted by them. Many 
of the blackbirds' nests still remained in forks of the wil- 
lows from four to ten feet above the marsh. Six of these 
old nests were in possession of American goldfinches. The 
present tenants had loosely filled the nests about one-half full 
of cat- tail down, and had formed only a slight hollow for 
the nest proper. Some were found with eggs, and in others 
there were '* birds in last year's nests." (A. M. I.) 

Melospiza fasoiata samuelis. 

Samuel's Song Sparrow. — A nest containing three eggs 
was found in a round oyster can, which had lodged side- 
ways among some driftwood in a willow tree. (W. O. E.) 

Pipilo fuBous orissalis. 

California Towhee. — A pair constructed a nest in a five- 
gallon kerosene oil-can that lay on its side in a shallow 
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ditch. Part of one end of the can had been cut open, giv- 
ing access to the birds. (W. O. E.) 

Ghelidon erythrog^aster. 

Barn Swallow. — A kind-hearted postmaster in the coun- 
try nailed a shelf-like board against the porch above the 
entrance to his office, intending to give the crimson house 
finches a place to build. A pair of barn swallows took 
possession of this arrangement and built on top of it a nest 
composed of straw and feathers. This is the only instance 
I have known where this species used no mud in the com- 
position of its nest. The position of this nest was less 
remarkable than the peculiarity of its structure. (A. M. I.) 

A bam swallow's nest was built a few feet below the sur- 
face of a well which was in daily use, water being raised 
by means of a windlass and bucket. The weight of the 
growing young became so great that it broke the nest from the 
moist ground, and the young were drowned. A second nest 
was speedily begun upon a shelf of rock, nearly thirty feet 
below the surface, and not high above the water. Unfor- 
tunately, the result of this second attempt was not learned, 
for it would be exceedingly interesting to know how, if at 
all, the young were brought to the surface from so great a 
depth. (C. W. K.) 

The nesting of another pair of these swallows was illus- 
trative as much of persistency in nest building as it was of 
the unusual site which they eventually chose, prompted by 
repeated molestation. Three nests were built in succession; 
the first, containing five eggs, was taken from a partially 
abandoned mining tunnel, ten feet from the entrance; later, 
a second nest and five eggs was found, and taken nearly 
twenty feet from the entrance of the same tunnel. On sub- 
sequent visits a swallow would fiy out as soon as Mr. Knox 
entered the tunnel, but the third nest was happily not dis- 
i^overed until the eggs had hatched. This nest was about 
fifty feet from the entrance, and under cover of partial dark- 
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nesH the persevering pair had built and reared a brood. The 
finding of the last nest happened by chance. Mr. Knox had 
descended a shaft connected with the tunnel and was pass- 
ing along the level with a lighted candle when he saw a bird 
fly from close before him, and aided by the light which he 
carried, the nest, with four large young, was found, but left 
undisturbed. (C. W. K.) 

Taohyoineta bioolor. 

Tree Swallow. — A few years ago I found a nest with 
young in a crevice under the projecting and decayed deck 
of a lumber lighter, moored in Oakland harbor. 

Vireo huttoni. 

Hutton's Vireo. — A pair of vireos built this year in the 
outer branches of a live oak, only a few feet above the ex- 
haust pipe from a steam pninp, where at times they were 
compelled to suspend work, owing to the dense vapor which 
enveloped them. Four eggs were laid in this nest. (C. W. K.) 

Cistothorus palustris. 

Long-billed Marsh Wren. — A conspicuous nest, con- 
taining eggs, was woven among the almost leafless branches 
of a young willow, five feet above a fresh water marsh. The 
false nests were built as usual, but in the coarse grass near 
by. (A. M. I.) 
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WEST COAST PULMONATA ; FOSSIL AND LIYXNG. 

BY J. G. COOPER, M. D. 
(Continned from Bull. 8, page SU.) 

C. — Introduced Species. 

Zonitet onltellatUS Thomson. (See Bull. 4, 246 ) 

Mr. J. H. Thomson, now of New Bedford, Mass., writes 
on this species as follows: 

"In relation to my mistaking a specimen of H, mormonum 
for one of Z. cnltellatuft, I had, at the time of its discovery, 
never seen any specimen of the former, or any species found 
in California except those around San Francisco Bay, I 
went to the ' southern mines' in 1849, but got no land-shells 
there. In 1852 I lived on San Pablo Creek, 4.^ miles north 
of Redwood Peak. I found Z. cultdlatua living in consider- 
able abundance on the road from Oakland to the Bedwoods, 
in a springy little valley." This locality, as marked on a 
map by Mr. Thomson, is 2^ miles northwest of the summit 
of Redwood Peak, at the head of a branch of Temescal 
Creek, and on the zone of calcareous tufa mentioned in 
Bull. 7, 373. 

"Afterwards, several squatters settled there, and began 
raising hogs, poultry, etc. Next year I could not find any 
shells there; the hogs had eaten them. On my second visit 
to California, in 1854, I found the shell described by Mr. 
Binney as H. anachoreta^ and three other kinds, on the 
east slope of the Contra Costa hills, near my house. 

I have lately received a specimen of H, mormonum var» 
circumcarinata Stearns, and was struck with the great re- 
semblance to my Z. cuUellatua, only that this was smoother. 
I have not seen the latter for some years, as it is in the New 
York Museum." 

2d 9ut, Vol. I. lasued Dec. 81. 1887. 
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Mr. Binnej also writes: "Thomson's shell was of the 
European group of Z. acies,*' found about the Mediterranean 
Sea. Mr. Thomson, having found no native species that 
could be confounded with it, and being so exact as to local- 
ity, as well as the cause of its extinction there, we must be- 
lieve that the original stock was brought alive from 
Southern Europe by ship, about 1850, and was placed 
where it would probably become abundant, with a view of 
supplying the market in future, just as P. pomatia and 
other species have been introduced into many parts of the 
world for food supply ; also, P. aspersa, at Santa Barbara 
and the Sandwich Islands. Though the location was well 
chosen, there was not sufficient shelter to protect them 
from the hogs. 

As almost any large species may be introduced, by 
settlers, in this way, we may suppose that the single shell 
of the Mexican P. huffoniana, found in 1857 by Mr. Holder, 
on the bay shore at Alameda, was a relic of such an at- 
tempted colonization. The strange occurrence of Orthalicus 
zebra on Vancouver's Island, alive, as reported by Mr. Lord, 
may be another instance. (See P. P. Carpenter's Report on 
Mollusca of the West Coast of North America, 1863, p. 
607.) 

As accidentally introduced alive, I may refer to the spec- 
imen of Athoracophorua found in a bale of the ** Pulu" fern 
brought^rom the Sandwich Islands for mattress making. (See 
Prpc. Cal. Acad., v. 195, Nov., 1871.) I also received last 
year, through Dr. Harkness, a veiy young Bulimoid shell, 
living, found adhering to dried plants in a herbarium from 
Panama. If it had been the warm season, it might have sur- 
vived and grown in a moist garden or greenhouse, like 
49everal other introduced species. 

Ophiogyra heligmoidea DOrbigny. (See Bull. 4. 218 ) 

Mr. H. Moores, of Columbus, Ohio, writes about this 
«hell: ''The specimen was found just as stated, and was 
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kept separate on account of its peculiar form. There waa 
no misplacing of labels or any other mistake about it. I 
hunted near there a year without finding another. I have 
tried for many years, in various ways, to have somebody- 
interest himself regarding it." 

Specimens of the new Helicodisciis (?) (No. 23, Bull. 7,. 
367) have been supposed to be young of the above; but> 
though resembling its inner whorls, cannot be the same 
species. 

The discovery of fossil examples of Gonoaloma yalesii five 
hundred miles north of its present range suggests that 
these sub-fossil shells of a tropical species may be re- 
mains of a former more northern extension. 

Pomatia aspersa Muiier. 

Mr. Binney has received this shell from San Jose, Santa 
Clara county, where it was doubtless introduced for culti- 
vation. The same species was reported from Santa Barbara 
in 1850, but may have been taken at the Sandwich Islands, 
where it was introduced by sailors. (See Amer. Jour, of 
Conch., V. 211, 1870.) 

Umax agnrertis Linn. (BnU. 7, i«67, No. 2.) 

Living specimens, collected by Mr. W. J. Baymond in 
his garden in Oakland, were sent to Mr. Binney for com- 
parison with those now so common in the Atlantic States, 
where they were introduced with plants from Europe, and 
he considers them undoubtedly that species, probably 
brought here with roots of plants. It is thus likely to be- 
come a pest to gardeners, like L. heivstonu 

On the subject of the introduction of the latter, Mr. Bin- 
ney was formerly doubtful, and thought it might be native, 
as he had a similar form from Southern and Lower Califor- 
nia. But on comparing the alcoholic specimens again, he 
admits that they are not L. hexvatoni^ but either new, or 
L. agrestia. This cannot be decided without more perfect 
examples. 



14 CALIFORNIA ACADEMY OF SCIENCES. 

Hyalina oellaria Mailer. (Bull. 7, 367. No. 16.) 

This species, which follows commerce around the world, 
was found by Mr. W. Sutton numerous in a garden near 
the centre of San Francisco. The locality produced very 
larp;e specimens, one measuring 0.65 inch in width. It may 
also spread with roots of plants, like many other species, 
and has already been reported by Mr. Binney from Port- 
land, Or., being sometimes carried on ships' water-casks, 
and the eggs thus reaching shore. 

D. — Additions to California Species. 

Hyalina subrupicola Dail. (Bull. 4, 25i.) 

One somewhat weathered specimen was found by me at 
Alta, Placer County, at about 3,600 feet elevation, and hav- 
ing sent it to Mr. Dall for identification, he writes that it is 
his species, "larger, somewhat, than the largest I had." 
Mr. Binney also examined it, and considers it "certainly 
not hulentaia,'^ with which he had before combined Mr. 
Ball's types of the species from Utah. It was before doubt- 
fully reported from caves of Calaveras County, Cal., as well 
as the cave in Utah where first found, but my dead speci- 
men was from driftwood bv a mountain brook, and not 
near any cave. 

Hyalina binneyana Morse. 

The shells from Vancouver's Island, mentioned in Bull. 4, 
page 253, as near H. viridala, were compared by Mr. Dall 
with the types of above, and found identical. It is thus 
first reported from this coast, and very likely to occur i;; 
the mountains of California, like most of the small boreal 
species. Mr. Binney reports if. viridiUa as found at Port- 
land, Oregon, and in Utah. (Bull. Mus. Comp. Zool., 
xiii, 2, p. 42. '*A 2d Suppl. to 5tli Vol. of Terr. Moll.," 
1886.) 

Selenites Ottlata Mazyok. (Ball. 7, 367, No. 15.) 

I have given this species in the list on page 367 (Bull. 
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No. 7) as Mesomphix dnranti ccalcUa, as I consider it merely 
a sub-species, or perhaps only a variety of that species, 
differing chiefly in a thicker and coarser shell, caused by 
more abundant lime and moisture in the localities it in- 
habits on the mainland, than on the islands where the type 
was discovered. Mr. Binnoy agrees in this opinion. 

Soccinea avara Say. 

Mr. Binney (2d Suppl., p. 46), reports this eastern species 
also from California, but the locality is not given. It oc- 
curs in some regions east of the Sierra Nevada, but is not 
known yet on their west slope. 

Papa arisonensis Gabb. (P. VtriUjo) Ovata Say. 

These two species, referred to in Bull. 7, page 361, are 
also additions, the former only found on the east slope of 
the Sierra; the latter, a common eastern species, apparently 
straggling west to near San Diego. 

E. — Xew Xotes on Native Species. 

Liniacoids. 

Referring now to the table of species given in Bull. 7. p. 
367, I may further explain the reasons for grouping them, as 
there done, in difi'erent order from that adopted by the 
latest classifiers, who have so thoroughly investigated the 
internal anatomy of these animals. 

Their external characters, besides being those most easily 
recognized, are also those by which they are brought under 
the effects of surrounding influences, and thus they become 
naturally grouped into series, of which the members ex- 
hibit similar relations to the laws of nature, independent to 
a great extent of their internal structure. 

Although not claiming that this similarity in habits and 
appearance constitutes a basis for scientific grouping quite 
independent of their organization, it becomes necessary to 
use it in giving their history. 
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Thus, all the Limacoid species agree in absence of exter- 
nal shell, and therefore, while without that slight protec- 
tion, can better escape their enemies, as well as the effect 
of droughts, fires, and cold, by crawling into fissures that 
the others cannot enter. They also suffer less by being 
washed down in the winter torrents, and follow retreating 
moisture as the streams dry up; so that some of Nos. 1, 4, 
5, 6, 7, 8, 9, 10 may be found active all summer in damp 
canons or spring-heads, along weedy brooks and edges of 
ponds. Near the bay Nos. 6, 7, 8 are, however, scarce after 
April, and Nos. 9, 10 after June. 

Umax {Amaiia) hewstonl J. O. C. (No. 3.) 

There seems reason to believe that this species is of only 
annual existence, which may be the case also with the other 
Limaces, though I have not seen it published. They dis- 
appear with the first hot, dry weather, and are then found 
for a while in the burrows of animals a foot or two deep, 
where thuir eggs are deposited (also near the surface about 
wells and cisterns), but after July none can be found even 
in excavations five or six feet deep. After the ground is 
well soaked with rain in late autumn they reappear in num- 
bers, but very few more than half grown, some of late 
broods, perhaps surviving in the wettest spots. As none 
are ever found far from gardens, they are absent where the 
native species survive in the dry season. 

The variability in color among these shell-less mollusca 
is well known, but its origin in the principle of self-pro- 
tection by mimetic accommodation has not been much re- 
marked upon. In this species, and some others which feed 
chiefly at night and in cloudy wet weather, the blackish 
tints chiefly prevail, and seem to deepen after they first 
come to the surface, but specimens of L, campestris and 
L, agreaiisfuxe often found of light shades or with streaks re- 
sembling the nervations of dead leaves, among which they 
creep in the daytime. 

In the large kinds of Ariolimax, Nos. 4 and 5, yellowish 
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is also the prevailing color, like that of many dead forest- 
tree leaves, and they are often blotched irregularly with 
black, like leaves mouldy or decayed. The small species 
and sub-species, A. niger, anc2er«om and hemphilli, are either 
black, or pale with dark specks irregularly scattered on or 
between the granulations, while the furrows separating these 
are of the same light color. 

In Prophysaon andersoni and hemphilli, the furrows are 
darker than the tubercles, giving the *' foliated" appear- 
ance ascribed by Dr. Gould to an Oregon *' Arion " (which 
was probably of this more recent genus). 

A black variety of the former was also found by W. 0. 
Emerson on the Santa Cruz Mountains among burnt logs, 
where its color might have also been a protective variation. 

My reason for making Nos. 7 and 8 only sub-species of 
No. 6 {A. nifjer), besides the local limitations before men- 
tioned, are that they do not seem to differ from that species 
more than the forms of L. campestris called monianus and 
occideriialls differ from that species, and Mr. Binney now 
admits that they intergrade with it. 

I am inclined to think that all the Limacoida except Limax 
are biennial, taking most of two years for their growth, and 
then dying, but some may live longer, especially those 
hatched late in the season. 

Mr. Binney considers Prophysaon andersoni as '* probably 

a distinct species," founding this opinion on the genital 

organs, but the differences in form noted are such as are 

likely to vary with season, and to change after oviposition. 

In either case, the specific name is prior to that of P. hemp- 

hUU, although I described it as an ''Arion*' before the 

later genus was separated, noticing its resemblance to A, 

foliolatus Gould. 

, Vitrinoid, 

The distinctions separating this group from the Helicoid 
may be broadly stated as the absence of thickened expanded 

2d 8£B., Vol. I. 
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lip to the shelly as well as thinner and plainer shells, though 
these characters differ from those derived from internal 
organs. In our native species, however, they serve very 
well to separate the two groups. 

Metomphix (vanoonverensis?) fimplicilabris Anoey, (No. 13.) 

Mr. Binney, in 2d Supp., p. 41, calls this a variety of M, 
voyana, but unless confounded with immature shells of that 
form, it seems as nearly connected with the above, the shell 
as found near this bay having the smooth polished surface 
and undeflected lip of the young of the larger forms, with 
the small size and wider umbilicus of the small var. of M* 
voyaria. That it is not a hybrid is shown by its not being 
found with either of the others, and it is very rare any- 
where, appearing to be either a survival of an ancestral 
form, or a proof that M. voyana is a derivation from the 
larger forms. Mr. Binney writes about specimens I sent 
him: 

"The lingual is like that of M. vancouverenais,** He also 
remarks on the similarity of the shell to his new form, " M. 
hemphiUi,^* from Washington Territory; but that is much 
larger, and with a contracted umbilicus. As M. voyana 
also intergrades with M. sporteUa, it seems as if all these 
forms must yet be considered as only subspecies, like those 
of some other west slope species. 

Miorophysa conspeota Bland. (No. 2i.) 

The unexpected appearance of these little delicate species 
in cultivated grounds is shown by the finding of this shell 
for the first time east of San Francisco Bay in 1886, at Hay- 
wards. A hanging basket, planted with ferns and covered 
with mossy bark brought from a cafiion near by, was hung 
in my garden, and some months later I looked under 
the bark to see if any moUuscans had remained in it. I 
found the above species abundant, and in a few weeks took 
out over one hundred, always finding more, still immature. 
After being unwatered for four months, and becoming quite 
dry, they revived on being moistened. 
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Mr. Binney writes that he onoe found a similar colony of 
Hyalina exigua in a fern garden in Boston. The resem- 
blance of these two species externally is very great, but on 
account of differences in jaw and teeth, the former is put 
lately with the Helicidce. The similarity of habits now 
shown, in addition to their similar shells, is a strong argu- 
ment for retaining both in one group. Mr. Baymond has 
also found it in a garden in Oakland. 

Helicodiicm lineatoi Say- (No. 22.) 

In the *' Manual of American Land-shells,^ Mr. Binney 
puts this among the ''universally distributed species,** (a 
division which might better be named circumboreal or 
boreal for those only North American), since many are ncd 
found far south of latitude 49^, or only along mountain 
ranges. He remarks that the specimens found by Hemphill 
at Oakland, Cal., and in Idaho, are without the colored 
lines from which the species was named* In this they re- 
semble the undescribed form (No. 23), but unlike that, 
probably have internal teeth. This is a reason for deferring 
the description or naming of the latter until living i^peci- 
inens can be obtained* I have not heard of the former 
having been obtained by anyone else in Califomia. 

Hdieoids. 
{Apiodmi) arainrw Aneey. ( So. 2S.) 



The recent separaticm of this form from the Oregonian 
IL eohtmUminuB, is foDv elucidated in Binney*s 2d Supple- 
ment, with illustratioiiSu Considering;, however, the ooeor- 
renee of another Tarietj in Plumas County (BuIL 7, 358), 
and that no specimens bom the northwestern part <A Caii- 
fomia have jet been compared with either of them, it seems 
pvt>bable that all the later forms will vet be found to inter- 
grade with that first deeeribed. reducing tibem to sub^pe- 
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Arionta arrota Qoaid. (No. 26.) 

I have lately seen several more specimens of the small 
form mentioned in Bull. 7, p. 372, labeled **^. arrosa, Ala- 
meda Co." by the finder, and probably from near the same 
locality. It is therefore not a chance straggler there, though 
rare and local only in or near *' Bedwood Gallon/' just as it 
is found near the redwoods west and north of the bay. The 
size is less than that of coast specimens, but larger than 
some from Napa County, and though about equal to some 
of the varieties of A. ccdifomiensis, differs in seven whorls 
and other characters. Connecting links between the two 
are not found yet, though var. Jtolderiana east of the bay 
comes very near some of the forms of var.? exarata north 
of it. 

A. (oalifomiensis) ramenTosa Qoaid. (No. 32.) 

This form shows an ability to withstand droughts and 
heat, great than any other of the large banded species of 
this coas' On the east shore of San Francisco Bay it is 
sometimes found in colonies along the sides of little gullies, 
washed out by springs which almost entirely dry up in sum- 
mer, and where no rocks or trees shelter them, the largest 
vegetation being a c irse grass about five feet high, and 
annual herbage. Th( may be found in these stations tor- 
pid during about four dry months, partly concealed in 
slight cavities, and are remarkable for thickness of shell, 
derived from the fossiliferous soil of the pliocene terraces 
jrom which the springs flow. They are not found along the 
permanent streams near by, where rocks and shade abound, 
and where the thin form No. 30 is rather common. 

A. anaohoreta Binney. 

In the synopsis (Proc. Cal. Acad., iii, 338.), I classed this 
bandless shell as perhaps identical with a form found near 
lat. 43Pf and still of uncertain specific standing; but since I 
have collected near the place where Thomson found the 



WEST COAST PULMONATA. 21 

type specimen, and for fifty miles or more around there, I 
am satisfied that it is merely a bandless (perhaps diseased) 
specimen of one of the large species fonnd there. Mr. 
Binney remarked its resemblance to A. nickliniana. It is 
perhaps as near var. biidgesiiy which is the prevailing form 
where it lived, but may have been of var. holderiana. Simi- 
lar accidental defects being found in all the banded spe- 
cies, it cannot be considered a subspecies, and scarcely a 
variety. The same may be said of the form called nicklini- 
ana Lea., a very uncertain type, while var. bridgesii is well 
defined. Bandless specimens of other forms are sometimes 
found. 

Mr. Ancey, who is inclined to divide both genera and 
species too much, has recently made new names for the 
groups here included in Arionta and Oampylceay viz., Hd- 
minthoglypta Ancey, type A, tadiculala Binney, which he 
says differs much from Arionta (arbnstorunt) internally, and 
Micrarionia Ancey, types C? rvfcinda, C? galin and iJ,? 
fada, which I consider of t!ie same group as C? traskii, C.? 
fidelis, etc., though he does not include these. 

From his remarks on these two genera, I conclude that 
he retiiin.^ the latter in Lysinoe (but still uses the generic 
name Aglaia), giving the two new genera as the parallel 
series to Arionta and Campylcea of Europe. 

A. exarato (Pfeiffer). (No. 35.) 

It was intended to have the name of this shell in the col- 
umn of species, like Nos. '26 and 30, but the printers put it 
with the subspecies. Should it yet prove to iutergrade 
with either of the two, it will be with 26, not with 30. 

C. ! (fidelis!) infumato Gould. (No. 36.) 

In his *' 1st Suppl. to Terr. Moll, of C. S.," Mr. Binney 
has figured one of the links between the two so-called 
species here combined as " the smooth form of ?n/*wmato," 
but does not mention the many intermediate gradations be- 
tween the two, which perhaps he has not seen. It may, 
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however, be as well to continue to regard the original types 
of west-coast forms as distinct species, the intermediate 
links being generally confined to narrow geographical limits. 
It is a still unsettled biological problem whether different 
species of these low orders of animals may not originate 
new species by hybridization, some of the progeny being 
fertile, and perpetuated by natural selection. Mr. Binney, 
("Man. of Amer. Land Shells," pp. 122-3, 1885) con- 
siders the two as identical, or varieties of one species, but 
thev exhibit such a wide difference in their extreme forms 
as is not seen in any other known species, and must rank at 
least as sub-species. 

(7. ? infumata presents a curious instance of possibly pre- 
servative color-variation, as it commences to appear just 
south of the Oregon boundary, where a drier climate makes 
fires more frequent, and from its color is less easily 
seen by enemies among charred logs and leaves, while 
its lower, angled form, enables it to crawl under logs 
or into fissures of rocks, where C, ? fidelis cannot thus 
protect itself. Thus it exists with the depressed forms, 
11 and 37, as far east as Solano County. The same 
may be observed of the angled and hirsute race of C. ? mor- 
monum, called hillebrandi, found in the SieiTa Nevada be- 
tween lat. 37° and lat. 38°. A black variety of C. ? sequoicola 
has also been found in the Santa Cruz Mountains, where 
fires are so frequent and destructive, but no angled form 
of any kind is yet known in the southern Coast Range, al- 
though a fossil of that shape occurs on Santa Barbara 
Island, which I have referred to the living species A. ? tryoni, 
now only found rounded. (See Proc. Cal. Acad. VI., 17, 
1875.) 

It is not uncommon to find colonies of some of the large 
Hdicoids killed by fire, a slight scorching of the shell being 
sufficient to kill them. It is thus evident that in the dri(3r 
localities farthest from the coast where fires are likely to 
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spread most widely, the angled, or even the depressed shells, 
being best suited to crawl into the deep fissures of the earth, 
rocks, or under logs, must oftenest escape burning, and thus 
become the prevailing forms stocking those regions. Thus 
may be explained the distribution of such forms as A, (caL) 
ramerUosa (No. 32), which prevails over most of the two 
counties east of San Francisco Bay, while A. exarata takes 
the place of A. arrosa in most of Santa Clara valley, but is 
less common west of the Santa Cruz Mountains. 

An approach to the angled form is sometimes seen in M. 
armigerus (No. 25), but as that species only lives in very 
damp places, this variety may be of di£ferent origin. The 
imperforate and toothed variety is given as Ancey's tjrpe, 
but the umbilicated toothless form is the most common, 
being veiy near that found in Plumas County. 

Mr. Badger has lately brought from Eel Biver, Humboldt 
County, near lat. 40^, and perhaps 1,000 feet elevation, the 
largest specimens of C. ? in/umata I ever saw. One belongs 
to Binney's smooth variety, but is nearly destitute of angle, 
and though very dark has a darker line on the body whorl, 
and traces of the impressed revolving grooves of fidelis. It 
measures in breadth 1.74 inch, axis 0.76, alt. 0.90, being of 
about tliree times the bulk of Alameda County shells, and 
with only traces of their peculiar epidermis, but is a dead 
shell somewhat worn. It is the largest land-shell I have seen 
from the west coast of the United States. 

A smaller, less worn shell, from the same place, is 
more angled, but the surface even more like that of fdelis, 
shining beneath, but band very faint. They might in- 
deed be almost called a black variety ot Jidelis, and are 
truly intermediate. The largest has about the width of the 
great O. newherryana figured in Binney's 1st Suppl., PI. IV., 
but is higher and heavier. With them are some of A. arrosa, 
very large and approaching the form I called arhoretorum 
Val., also one M. vancouverensis nearer the Oregon shell than 
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those sonthward. These show the effect of the climate to- 
ward the northwest, and indicate a promise of new forms 
in that direction. Species are known to extend across the 
country for 150 miles inland, at short intervals, near lat. 
4(P to 41°, but are still very imperfectly known. 

A Portland, Oregon, paper reports that the large species 
of that vicinity, C. ? jid/did^ is sold there for food. 
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BIRDS AND EGOS FROM THE FARALLON ISLANDS. 

BY WALTER E. BRYANT. 
Read December 19. 1887. 

Situated about thirty -five miles west from San Francisco. 
California, is a cluster, or rather three clusters, of rockv 
islands . commonly known as the Farallones. Upon the 
charts, these islands are indi\'idually designated as North, 
Middle and South Farallones. 

The latter island is the largest, and the only one inhabi- 
ted; all the sea-birds that nest on the others are also found 
upon the South Farallon. It is regarding this island and 
the adjacent rocks that this paper will treat. 

The islands have been occasionally ^'isited by naturalists, 
but their stay has usually been of short duration, a few 
hours oftentimes; or, if they stayed for days, the time has 
been largely devoted to the accumulation and care of spec- 
imens rather than to the study of the birds which congre- 
gate in countless numbers during the breeding season. 

Mr. W. Otto Emerson, who visited the South Farallon 
from June 14th to July 2d, 1885, and again from May 2d to 
Juno 2d, 1887, has generously placed with me his match- 
less collection of birds and eggs and his notes regarding 
them, for publication. Mrs. W. H. Kugg, wife of the chief 
light-keeper, has contributed interesting notes and data 
concerning many of the birds, particularly straggling 
s|>ecies. 

The first impression of the island, Mr. Emerson tells me, 
is that it is low, rounded and knoll-shaped; but on ap- 
proaching nearer, it discloses its high, rough and rocky 
character. By the time the anchorage at Fisherman's Bay 
is reached, the island and adjacent rocks are seen to be 
fairly alive with birds, whose clamor and rushing wings, as 

Id Siui., Vol. I. Imued Janiuiry 19, 1888. 
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they rise — alarmed by the boat's whistle — can be compared 
only to a swarm of bees on a grand scale, at the time of 
leaving the hive and undecided what direction to take. 
Arch Bock, Sugar Loaf and East End seem, in places, to 
be covered with snow, as the sunlight falls upon the white 
breasts of the murres. 

The South Farallon extends about a mile in length from 
east to west, and is nearly half as wide as long. It is of 
granite formation, with a broken ridge extending length- 
wise and interrupted, in places, by precipitous bluiffs and 
ragged, rocky points. 

At the west end is the highest blujff, Indian Head, one 
hundred and five feet above the sea-level. From there a 
fine view can be had of part of Breaker's Bay, and along 
the whole side of the main island. 

The shore-line is very uneven, long and narrow fissures 
running in from the sea and often extending under the 
rocks. One of these under passages has an opening on 
the island, and is supplied with a fog-horn which is blown 
by the rush of air driven through by the waves. From the 
summit of Tower Hill, the most elevated point, 343 
feet above the sea, the North Farallones, seven miles 
away, can be plainly seen, with Middle Rocks lying 
between — a small group, one hundred and sixty-six feet at 
the greatest height. They are seldom visited, being dan- 
gerous to land upon. 

No shrubs of any kind grow on the island. The princi- 
pal vegetation consists of the Farallon weed {Bceria viari- 
tima). This plant, and also aljiletnay and the roots of Lep- 
igonummacroihecum are eaten by the rabbits which inhabit 
the island. They were introduced from England by a sea 
captain , who brought over a few as a present to a former light- 
keeper; and they multiplied until there was not sufficient 
food to support them, many dying of starvation during a 
dry season. At times, they furnish the only fresh meat 
which the light-keepers and their families have during 
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weeks or months of stormy weather. Other plants have 
been introduced in the hay brought for "Jerry," the island 
mule, whose duty it is to haul the car over the tramway 
from the landing to the store-house. 

The only fresh water to be had on the island is that which 
is caught dnring the rainy sewon and saved in cisterns. A 
few springs near the shore line are too strongly charged 
with guano to admit of their being used for drink. 

Birds rarely or never fly against the light-tower, but oc- 
casionally strike the bell-wires running from the house to 
the tower. 

The abundance of the breeding water-birds is estimated 
to be in the following order: 1. Murre. 2. Western Gull. 
3. Cormorants (including three kinds). 4. Pigeon Guil- 
lemot. 5. Tufted Puffin. 6. Cassin's Auklet. 7. Ashy 
Petrel. 

It is, of course, understood that the land birds of this 
catalogue are, in most cases, to be regarded as strag- 
glers either driven off shore by high winds, astray in heavy 
fogs, or resting on their migrations to the north or south- 
ward. 

During the bird-wave in May, 1886, the weather was un- 
usually fair. No stragglers were noticed by Mr. Emerson 
in 1885. Mrs. Bugg saw a few that year. 

1. Lunda oirrhata. 

Tufted Puffin. — Arriving at the island in pairs during 
the latter part of March, they associate in pairs until their 
single egg is laid, after which the one not sitting re- 
mains near the entrance to the burrow; the presence of 
this sentinel — which may be either male or female, as both 
birds take part in incubation — indicates a nest with a 
bird sitting. 

They burrow when possible; otherwise, make use of nat- 
ural cavities anywhere on the island for a nest. Sometimes 
a few pieces of weeds are carried in, but often no material 
is used in the nest. 
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It is always safe to wear a heavy glove when taking a 
bird from its nest. They will strike a few times at one's 
hand, and then retreat, if there is room; but if not, they 
become angered and bite viciously. One caught Mr. Em- 
erson by a finger and bit it to the bone, holding on with 
bull-dog tenacity until killed. 

When alighting, they hold the body and head low and 
then straighten up, adjust the wings and draw the head 
back proudly. On the rocks, or flying about, they are si- 
lent, but when two are in the same burrow they keep up 
what sounds like an angry quarreling and scolding. The 
sentinels, if alarmed, circle about; but when a person re- 
mains perfectly quiet they will soon return and light with- 
in a few yards. Their bright and oddly-shaped bill, white 
eyes and yellow nuptial tufts, which flutter in the wind, 
make them birds of peculiar interest to observe in life. 

The food of the puffins was found by dissection to con- 
sist mainly of small fish, together with some algae. 

Young, with feathers plainly appearing through the 
down, were taken July 26, 1886. 

I have carefully measured fifty puffin's eggs, which aver- 
age 70.2 mm. x 48.4 mm. The individual proportions of 
eight eggs, showing the greatest and smallest extremes of 
both diameters, are 81 x 50; 77 x 48; 74 x 50; 71.5 x 51; 71 
X 46; 65.5 x 45; 64 x 50; 63.5 x 50 millimeters. 

2. Ptyohoramphuf alentioui . 

Cassin's Auklet. — A strictly nocturnal species, flying 
during foggy, stormy or moonlight nights, but never 
at dusk. They arrive early in the year, coming in 
great numbers in the night of January 14, 1887. The 
auks do not fly until it is quite dark, and are supposed 
not to fly very high; otherwise more, it would seem, would 
strike the lighthouse. One, attracted by a lantern carried 
by Mr. Emerson, flew with characteristic swiftness directly 
at it, but missed and struck against the side of a house. 
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when it was picked up stunned. Auks have struck persons 
walking without a light, but always below the shoulders. 
From the balcony of the light-tower they could be heard 
below calling; their note is the most noticeable of the 
night cries, seeming to predominate over all other bird 
sounds, especially during stormy and windy nights.^ 

On the Farallon Islands they do not burrbw, but lay in 
natural cavities over the entire island, particularly where 
a pile of rocks aflford concealment. The inhabited places 
may be known by the excrement accumulated about the 
entrance. They use no nest material, laying a single un- 
marked egg. Several young are supposed to be raised dur- 
ing the season. Many nests were found occupied by 
young in down and one adult bird sitting upon a fresh egg; 
in some nests the egg was kept warm by contact with the 
young. In no instance were two old birds found in the 
same nest, and no birds were found at the time search was 
made without an egg or young or both. The majority of 
adult birds taken were females, although both sexes were 
found sitting. If provoked, either young or old will seize 
a finger and hold on. The old birds are silent when on 
the nest, but the downy young make a faint peeping when 
disturbed. When taken from the nest, they endeavor to 
crawl out of sight, and if tossed into the air they descend 
quickly and hide themselves from the light. They com- 
menced flying this year as early as April 2d; and eggs have 
been found as late as November 20th, 1886, showing a 
breeding time extending through eight months. 

The eggs, when held to the light, show a pale shade of 
emerald green. 

Fifty specimens measured average 45.3 x 32.5 mm. The 
extreme largest and smallest eggs were found to measure 
respectively 49 X 35; 48.5x33.5; 48x36; 47.5x36; 46 x 
32; 43 X 32.5; 43 x 32; 42.5 x 34 millimeters. 

I have taken measurements of examples of both sexes, the 
averages of which, in millimeters, are here appended. 



30 CALIFORNIA ACADEMY OF SCIENCES. 

Three males. — Wing, 127; tail feathers, 33.3; exposed 
culmen, 19.2; tardus, 23.3; middle toe and claw, 36.2. 

Five females. — ^Wing, 127.8; tail feathers, 32. 5; exposed 
culmen, 19.8; tarsus, 23.9; middle toe and claw, 35.1. 

S. Cepphnt oolnmba. 

PiOEON Guillemot. — ^This species is one of the last to 
arrive at the island, and is to be found in pairs after 
May 1st. 

When at rest they squat, duck-like, upon the rocks, hold- 
ing the bill in horizontal position; occasionally a few will 
rise to a standing position, with their bills considerably 
elevated. 

Previous to laying they gather in small groups, usually 
near the water's edge, and when disturbed rise to the stand- 
ing position, and in this attitude, with open bills, they 
salute each other or returning fellows, by making a peculiar, 
whistling cry, that can be heard at all times of the day. 
After pairing they fight a great deal among themselves, 
chasing each other on the wing and engaging in combat on 
land and water. Mrs. C. M. Crowell, of Haywards, Cal., 
witnessed a fight in the water, which continued for ten 
minutes; they first held fast to each other's bills, then sepa- 
rating, one dived and the .other swam about watching closely 
for the appearance of the first, which, on coming to the sur- 
face, was at once attacked and tormented until it finally dived 
and came up beyond reach of its adversary. If caught, 
they show a disposition to fight, but first will endeavor to 
escape by crawling away. 

They lay wherever concealment can be found, in dark 
caves and fissures, under boulders, and the tramway wall; 
most of the nests were found on flats near the water's edge. 
Two eggs, the largest number found in one nest, are laid 
without any attempt being made at nest-building. Some 
observers have credited them with carrying small pebbles 
to their nests, but as these are not always found where the 
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eggs are laid, their presence may be due to some extent to 
accidental accumnlation. When a bird leaves the nest, the 
mate at once porsaes, as though trying to drive her back, 
chasing her along the ground, with upraised wings, mean- 
while making the usual hissing noise, and following her even 
out to sea. 

Upon each side of the abdomen of the specimens which 
I have examined are bare spots against which the eggs are 
held. 

Although noisy at most times, they are invariably silent 
while sitting, differing markedly from the puffins in this 
respect. In no place were two birds found occupying the 
same cavity. If their eggs are taken, they will Lay again 
in the same place. 

Their food consists principally of fish, which they obtain 
by their expert diving. 

]^g laying begins early in May and continues into July. 
Young in down were found July 16th, 1886. 

Twenty-five sets of two eggs each average 61.6 x 41.4 mm. 
Selected specimens of the two extremes in size measure 
66.5x41.6; 66x42; 64x43; 60x43; 60x39.6; 69.6x39.6; 
68.6 X 41 ;5; 68.6 x 41 millimeters. 

4. Uria troile oalifomiea. 

California Murre. — By far the most abundant species, 
outnumbering all others combined. They begin to arrive 
on the island in myriad numbers by the first of April, and 
commence departing about the middle of September; by the 
first of October they have all left the island but can be 
seen upon the water. 

Their arrival usually occurs at night when great numbers 
come suddenly, and perhaps leave the next day; especially 
are they likely to leave soon after coming — and before 
mating — if a storm occurs, returning of course later. 

The food of the murres consisted, as far as was leamed« 
wholly of fish. 
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When on the wing the murre sometimes makes a peculiar 
grunting sound; on the rocks they are very noisy, bowing 
their heads continually. They are much more clamorous 
and make greater demonstrations when they are joined by 
others, and like all the island sea fowls, are more so before 
a storm. 

Distributed over the entire island and also the isolated 
rocks, and North and Middle Farallones, but in places much 
more abundant than in others; these densely populated 
rookeries are the ones worked by the eggers, who, during 
three months of the year, send the eggs of the murre and 
western gull to the San Francisco market, where they find a 
sale at from twelve to twenty cents a dozen. 

Between 1850 and 1856 there was reported to have been 
brought to San Francisco between three and four millions 
of eggs. For the last few years the number of eggs mar- 
keted has averaged from one hundred and eighty thousand 
to two hundred and twenty-eight thousand. In 1886, two 
men who were left on Sugar Loaf collected one hundred 
and eight thousand eggs. 

The South Farallon being the principal island, and the 
only one inhabited, is the one from which, with neighbor- 
ing islets, the entire egg crop is harvested — most of the 
eggs coming from the Great Rookery at West End. The 
business is carried on by twelve to fifteen men , who inspect 
the rookeries occasionally to learn when the murres have 
commenced laying, as the time varies with difierent seasons. 
When ready to begin picking, all the eggs that can be 
reached are broken, so as to insure only fresh ones being 
taken, for the eggers maintain that an egg sat upon for ,a 
day is unfit to market; the gulls willingly assist in this de- 
stroying work. The entire main island, or rather those 
parts of it which are picked, is gone over every other day. 
In the forenoon of the first day they take the West End, 
commencing with Main Top, going out Great Rookery and 
to Indian Head, then across the flat to Murre Bridge. In 



BIRDS FROM THE FARALLON ISLANDS. 33 

the afternoon, if not too tired, they collect on Seal Bock; 
but if this is omitted, all the eggs there most be destroyed, 
and a fresh lot laid, before any can be saved for market. 
The second day's picking will be made on the main part of 
the island, including all the rookeries at East End, also on 
the North Bocks and Sugar Loaf. Picking usually com- 
mences on Sugar Loaf, an isolated rock 185 feet high. It 
is warmer there, and more protected from prevailing winds, 
and, being less disturbed than the main rookeries, the 
murres lay there first. This rock is reached by means of a 
boat, which is left in charge of one man, while four or five 
others begin gathering, working from below upwards. 
Another man starts at once to the top and collects there, 
meanwhile keeping the gulls away. The boat seldom 
reaches the Sugar Loaf unnoticed by the gulls; but when 
it does occur, the first to make the discovery raises the cry, 
when all the gulls in the vicinity rise screaming, and fol- 
low the men — hovering, screaming and cackling over them. 
The Sugar Loaf is the most difficult place to collect eggs. 
In several places ropes are made fast to enable the eggers 
to reach the most inaccessible places. Two men have lost 
their lives on this rock: one of them fell, last year, into the 
sea and was never found. He had injudiciously stowed too 
T^^^^SLny eggs in the front of his shirt, and in passing a narrow 
shelf the eggs actually crowded him off. Minor accidents 
and mishaps are of almost daily occurrence. One egger, 
having about ten dozen eggs in his shirt, fell and rolled a 
distance of twenty feet; although uninjured, he was com- 
pletely soaked with egg. As a rale, the eggers get consid- 
erably spattered by the excrement from the birds whirling 
overhead. 

Before proceeding further it will be well to notice closely 
the men who engage in this nest robbing extraordinary, and 
the methods they employ. The eggers are Italians and 
Greeks, usually those who have been engaged in fishing 
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about the islands: the first party to take possession each 
year manages to hold their position against all comers and 
to even defy the United States authorities to remove them. 
Being trespassers, they have, on more than one occasion, 
been taken away, but only to return the following year. 
This season the party secreted themselves in Murre Gave 
while the revenue cutter Corioin hovered about the island 
for hours. Living in caves or tents improvised from old 
sails and spars their requirements of life are few. A cotton 
flour sack (100 lb. size) is made into an egg shirt by cutting 
out a hole in the bottom for the head and one on each side 
for arm holes; a gathering string is passed around the mouth 
of the sack which, when it is put on, is drawn tightly about 
the waist; a slit down the front of the shirt from the neck 
makes an opening for stowing the eggs, while a padding of 
Farallon weed inside on the bottom forms a cushion for 
them. 

Arriving on the picking ground or in a murre cave, they 
set to work, using both hands when possible. The birds 
take wing by pitching from their narrow shelves or scram- 
ble pell-mell out of the cave past the eggers. Eighteen to 
twenty dozen murres eggs is considered a good load for a 
shirt, and about as heavy and bulky a load as a man will 
care to pack. Havinp; filled the shirt the eggs are emptied 
into a basket to be carried to the landing. If overtaken by 
night, the eggs are dumped into a pile until the next day. 
The baskets filled with eggs, or the heaps which sometimes 
contain as many as one hundred and fifty to three hundred 
dozen, are most carefully covered with old sacks or weeds 
and weighted with rocks to prevent the gulls from getting 
at the contents. A few of these persistent thieves invaria- 
bly hang around the egg heaps and baskets, and if an open- 
ing is espied revealing to sight an egg, they pull and tug at 
the weeds or sacks till the egg is obtained, when the lucky 
bird flies away with it, followed by others whose screams 
soon attract a large congregation about the eggs, which in 
an incredibly short space of time are all taken. 
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When sending the eggs to San Francisco, they are simply 
tumbled into the fishing boat; many are thereby dented or 
slightly cracked, but they are seldom broken enough to in- 
jure their market value. At San Francisco they are boxed 
and taken to market. 

The single large egg laid by the murre is deposited at any 
place upon the rocks furnishing space enough for the 
bird to sit. Its pear shape, an all-wise provision no doubt, 
preventing it from rolling off of a slightly inclined plane. 
The egg is constantly guarded by one of the pair, for if left 
exposed it would be at once carried away by some watchful 
gull. Sometimes two or three gulls will combine to rob a 
murre that is separated a little from the colony; by feints 
and tormenting from all sides the murre, in an unguarded 
moment, or when striking at a gull, is certain to expose the 
egg, which is immediately snatched by one of the gulls, 
who, flying away, is pursued by the others for a share of the 
spoil, which they seldom get. The gull in possession of the 
egg retires to a convenient spot and breaks the egg, not by 
dropping it, for by that he would lose the contents, but by 
rolling it around against the rocks till it is dented sufficiently 
for the gull to insert his beak. 

The gulls pick murres' eggs up bodily, and carry them away 
in their capacious mouths, but do not stick their bills into 
them to get hold, as stated by some writers, whose observ- 
ations must have referred to eggs already broken by the 
gulls or eggers. 

When the young is hatched the parents must be ever as 
watchful, for the gulls will steal a young murre as soon as 
they would an egg, and will swallow as large a young as 
they can get down their insatiable throats. 

As soon as the young can care for themselves, that is, af- 
ter the pin feathers are started, the murres leave the island, 
or if the gulls are particularly numerous or troublesome, 
old birds, in order to save their young, crowd them from 
the rocks down and into the ocean where by diving they can 
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escape the gulls. If the young when crowded off a shelf 
by the parent falls upon another rock it is quickly followed 
by the old bird, who broods over it until another oppor- 
tunity and another shove launches the young one in the 
water. 

The parents share equally the duties of incubation, one re- 
maining on the egg during the day the other by night. During 
the day few are seen flying unless disturbed by the eggers or 
the report of a gun, bat when the relief is made morning 
and night they are especially noisy, quarreling and scream- 
ing in great masses of bird life. 

The young sea lions have a great fondness for murre's 
eggs, and as soon as they are large enough to know what an 
egg is, and once get the taste of them, they become another 
factor in the destruction of eggs. Mr. Emerson has seen 
young sea lions with their muzzles slabbered with egg. The 
old sea lions do not trouble the rookeries, but spend their 
time ashore basking about the water's edge. 

The island mule has also found that eggs make an agree- 
able variation to his diet. He hunts nests very assiduously, 
growing fat and sleek in the breeding season. 

The large series of eggs of this species in Mr. Emerson's 
collection exhibits a wide range of variation in coloring, they 
being specimens selected from thousands. In size, fifty 
ordinary sized eggs average 82.9 x 50.8 mm. The following 
measurements show the extremes of normal specimens which 
were examined, 92x53; 91x51; 85x54; 85x63; 79x47; 
77 x47 ; 75 x 49; 75 x 50.5 millimeters. 

Some diminutive eggs, and those noticeably of different 
shape or size, measured 95x46; 87x45; 77x48; 73x46.5; 
68x44.5; 63.5x37; 60 x 38.5 millimeters. 

6. Lams glanoefcens. 

Glaucous-winged Gull. — A few were seen about the 
island as late as May. 
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6. Lams oooidentalis. 

Western Gull. — ^This is the only gull which breeds on 
the Farallon Islands, and eggs of other species, such as 
California gull and American herring gull, purporting to have 
been collected there, have undoubtedly been wrongly iden- 
tified. In numbers the gulls rank about second during the 
summer. In winter they distribute themselves along the 
coast and into San Francisco Bay, congregating at the 
island by the first of April. The gulls are indiscriminate 
feeders; in addition to their usual articles of diet, they sub- 
sist largely upon eggs during the summer. They do not eat 
the eggs of their own species, nor do they trouble the cor- 
morants after the murres have commmenced laying. Sea 
urchins « crabs, young murres and rabbits, and fish stolen 
from the cormorants' nests are eaten. Not bein^ quick 
enough to swoop upon the rabbits, they catch them by pa- 
tient watching at their burrows, and will patiently try for 
fifteen minutes to swallow a squealing young rabbit, and 
finally fly away with the hind feet protruding. The dead 
bodies of murres are also eaten; they detach pieces of flesh 
by backing away and dragging the body, meanwhile shaking 
their heads, till a piece breaks off. A young gull raised 
by Mrs. Rugg has returned to the island annually for four 
years; although not tame enough to take food from her 
hand, he comes to the house and picks up any scraps of 
cooked food thrown to him and flies away screaming. He 
will not take raw meat, and would not eat it when young. 
He does not appear for food oftener than once a day, and 
sometimes only once a week. 

They nest in small colonies of ten pairs or less, either on 
low flats or the high points. Two weeks are occupied in 
the rebuilding of last year's nests; on many days they appa- 
rently do not work at all. Even after the first egg is laid 
they continue to carry fragments of dry Farallon weed to 
their nests. The first eggs of the season were taken May 
9th, in 1885 and 1886, and May 13th, in 1887. The eggers 
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collect the galls' eggs for the San Francisco market daring 
the first foar weeks of their laying, after which they give 
their whole attention to the murres. 

Usaally three eggs constitute a setting, bat from repeated 
robbing often only two are laid. When more than one egg 
is foand in a nest by the eggers they are destroyed on sus- 
picion of having been incubated. Gulls' eggs are collected in 
the same way as the murres', but having thinner shells fewer 
are carried for a load in the shirt or basket. 

A young gull from the islands, apparently but a few days 
old, differs from the downy young described in " The Water 
Birds of North America " (Vol. II, p. 230), in having the 
abdomen and sides mottled, although the marks are not as 
clearly defined as those of the back and head. 

The hundreds of gulls' eggs which I have seen vary con- 
siderably in intensity of color. The average size of fifty 
eggs, taken indiscriminately, was 70.2x49.4 mm. The 
largest and smallest measurements found in this series 
of fifty specimens, were 76x51; 72x52; 72x48; 71x52; 71x46; 
66x46; 65x48 millimeters. 

7. Lanif califomioiu. 

Oalifobnia Gull. — More or less common during the fall. 

8. Larus heermanni. 

Heebmakn's Gull. — Occasionally seen by Mrs. Rugg. 

9. Diomedea albatnu. 

Short-tailed Albatross. — An adult male which I have 
not seen, but which has been identified by Mr. Emerson, is 
now in the possession of Mrs. Rugg. The bird followed a 
ship to the island and was shot by one of the men on a tow 
boat, March 20th, 1887. 

10. Ooeanodroma homochroa. 

AsHT Petrel. — The last to arrive on the island is this 
small petrel, which is also the rarest of the birds which 
breed|there. 
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They nest anywhere on the island in natural cavities, 
particularly those under loosely piled rocks. No nest is 
made and only a single egg laid, although it sometimes hap- 
pens that an egg and downy young will be found in the same 
place. The egg of this petrel was first found by Mr. A. M. 
IngersoU on the South Farallon, and noticed by him in 
the " Ornithologist and Oologist." of February, 1886. The 
egg is accurately described as **dull creamy white in color, 
with a circle of reddish dottings so fine as to be almost in- 
distinct, around the large end, which is somewhat flattened 
like the large end of an acorn.'* It measured 30x24 mm. 
(1.18x94 ins.) Two sets of petrels' eggs collected by Mr. 
Emerson, June 15th, 1885, and June 8th, 1886, measure re- 
spectively 30x23 and 31x23.5 millimeters. 

A young bird which was taken from the nest June 11th, 
1886, has a heavy covering of light slaty down on the un- 
derparts, across the interscapulars and on the head. With 
the exception of the parts mentioned the bird is feathered. 
The tips of wing coverts are light gray. 

11. Phalaorocoraz dilophus albociliatus. 

Farallon Cormorant. — Although not the most abundant 
of the cormorants they gather in the largest rookeries for 
nesting. About the first of May this species begins to col- 
lect dry kelp aud stalks of the Farallon weed, which they 
carry in large mouthfuls to their rookery, usually on some 
rough ridge side. They are very dilatory in the work of 
construction, resting a great deal upon the nest, whereby a 
depression is formed on the accumulated material, for the 
eggs. By May 10th some of the nests contain eggs, and a 
week later every nest is covered by a sitting bird; both 
sexes share the work of incubation, one staying on the nest 
while the other is off fishing. 

While sitting the birds purloin material from each other's 
nests to add to their own. 

They will lay repeatedly in the same nest if robbed. 
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Being the tamest of the cormorants, their nests can be ap- 
proached within a few feet before the birds reluctantly crawl 
off, and if no furthur advance is made, the j crawl awkwardly 
back upon the eggs, knowing that the gulls will take them 
at once if deserted. If frightened by the too close approach 
of any one or the report a gun they take wing, but soon re- 
turn. The flight of the cormorants from their rookeries is 
spoken of by Mr. Emerson and others as a wonderful sight. 
The eggs of this species, fifty examples of which have been 
measured, average 60.7x39.5 mm. The most noticeable 
sizes are 64.5x38.5; 64x40.5; 63.5x41; 63x41; 57x38; 56.6x38 
millimeters. 

12. Phalaorooorax penioillatiu. 

Brandt's Cormorant. — They commence laying about the 
same time as the Farallon cormorant, selecting places rather 
accessible to an oologist, where they congregate in large 
rookeries, principally at West End and Sugar Loaf. Like 
the other species they often have great difliculty in getting 
a nest built, as the thieving gulls will carry away the weeds 
about as fast as they can gather them. The eggs are usually 
four, sometimes five or even three in number, and vary 
somewhat in shape as well as size. Some eggs are rather 
oblong and pointed at the ends, others shorter and blunt at 
one or both ends — characters which are noticed in all the 
cormorants' eggs from the island, there being no rule of 
shape to guide one in identifying the species. 

Eleven sets of four eggs and two sets of three give an 
average size of 62.5 x 38.5 mm. 

Special measurements of eight examples to show the ex- 
treme variations offer the following results, 66.5x38; 
66x37.5; 65x36; 64x40; 61.5x37; 59.5x41; 57.5x40; 
56x38 millimeters. 

The young are hatched entirely naked, their skin resem- 
bling a greasy, black kid glove in appearance. In this con- 
dition, and even after the down is on them, they are irresisti- 
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ble morsels to the hungry gulls. The young are abundantly 
supplied with small fish, which may be seen lying in and 
about the nests. 

13. Phalaorocoraz pelagioiu resplendens. 

Baird's Cormorant. — ^They are less common than the two 
foregoing species, with which they do not associate. The 
nests are built usually in the most inaccessible places, and 
at all altitudes; some were found so close to the water's 
edge that they were splashed by the highest waves beating 
against the rocky shore. The same rookeries are used from 
year to year, and the same nests are occupied after being 
robbed, the owners simply adding a few more pieces 
of weeds before laying. They congregate in colonies of 
eight or ten pairs, nesting on natural shelves of perpendicu- 
lar or overhanging rocks. Three or four eggs are laid in a 
nest of the same material as is used by the other cormo- 
rants. Incubation commences after the first egg is laid, in or- 
der to keep it protected from the gulls. The birds may be seen 
on the nests for days before the first egg is laid. 

The eggs of Baird's cormorant may usually be known by 
their small size, the average dimensions of thirty-six speci- 
mens (nine sets of four), are 55.5x36.5 mm. By the fol- 
lowing examples it will be seen that the largest ones are 
nearl3'^ or quite the size of some of the smallest eggs of the 
other two cormorants, 59 x 27; 59 x 36; 58 x 38; 58 x 37.5; 
54x35; 53x35; 52x36; 52x35. 

The young are bare when hatched, and do not appear 
with down until they are, as Mr. Emerson judged, about 
three weeks old. 

14. Fdleoaniu califomiciu. 

California Brown Pelican. — Seven were seen on the 
rocks one morning. 

15. Fregata aqnila. 

Man-o*-War Bird. — A skull of this was foimd by Gruber 
on the Island in 1861. 
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16. Merganser serrator. 

Red Breasted Merganser. — One bird was taken by Mrs. 
Rugg. 

17. Oidemia perspicillata. 

Surf Scoter. — A few seen feeding near the island. 

18. Plegadis guaraona. 

White-faced Glossy Ibis.— One bird was shot in the 
spring of 1884, from a flock of half a dozen. 

19. Ardea herodias. 

Great Blue Heron. — A few are seen on the island every 
winter. 

20. Ardea candidiBsima. 

Snowy Heron. — They have been noticed only on one oc- 
casion, when three were seen. 

21. Rallus obsoletuB. 

California Clapper Rail. — A female bird was shot No- 
vember 18th, 1886. 

22. Porzana jamaieensis cotorniculiu. 

Farallon Rail. — Regarding the claim of the unique 
specimen of this bird as a valid variety, there does not 
appear to be sufficient grounds for its retention as a sep- 
arate form. In the light of Mr. Emerson's investiga- 
tions, and that of others who have visited the islands and 
found no rails or suitable places for them to live, there 
seems to be but one conclusion to draw concerning it, and 
that is that it is an abnormal specimen of P. jamaieensis. 

23. Falica americana. 

American Coot. — One was caught alive in the spring of 
1884, and kept in a coop for several days before it was al- 
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lowed to go. They are very common on the water about 
the island daring the fall. 

84. Phalaropiu lobatiu. 
Northern Phalarope. — They have been seen in the fall. 

25. Tringa minntilla. 

Least Sandpiper. — This species occurs in flocks on the 
island, and doubtless Ereunetes occidentalis does also, but 
specimens were not obtained. 

86. Tringa alpina pacifica. 
Red-backed Sandpiper. — Seen in flocks in the fall. 

27. Heteractitii incaniu. 

Wandering Tattler. — Several were seen every day in 
May, 1886, associated with the black turnstone. More w«;re 
observed in June, 1885. Thev would not follow the turn- 
stones inland, but remained at the water's edge. When 
flushed they rose with a short, shrill whistling note, and 
made a long flight before alighting. They appeared to be 
extremely shy at all times. 

At high tide they sat motionless upon the rocks, which 
they resembled in color, making it difficult to detect them 
unless flushed. When the tide was out they fed at the 
waters edge; following a receding wave they searched hur- 
ridly amongst the kelp for food, running or making short 
flights to escape an incoming breaker. Several times a 
l.iggard was overtaken and covered by a l>reaker; when it 
receded he flew to the rocks and after shaking the water 
from his plnm;ige. retume«i to feed. A male was taken 
July 22d, 1SS6, and a female later the same month <27th.) 



28. VmuBioi liiginiitiii. 

Long-billed Collew. — Stra^lers occur during migra^ 
tion. 



44 CALIFORNIA ACADEMY OF SCIENCES. 

29. iEgialitis vooifiBra. 

EiLLDEER. — CommoD at times during the fall. 

30. Arenaria interpres. 

Turnstone. — An adult raale taken by Mr. Emerson, May 
7 th, 1887. 

31. Arenaria melanocephala. 

Black Turnstone. — Flocks of five to ten were seen in 
May and June, 18S7. They were very tame, feeding slowly 
and quietly along the water's edge in compact flocks. Upon 
higher ground they moved more rapidly and spread out 
more. Individuals were seen as late as August, but they 
do not, Mr. Emerson states, breed on the island. A female 
was taken July 26th, 1886. 

32. Colomba fasoiata. 

Band-tailed Pigeon. — A single bird came March 25th, 
1886, and stayed for a day, seeming very tired. A number 
of pigeons visited the island in the winter of 1884 5. 

33. Zenaidara macroora. 

Mourning Dove. — As many as nine of these birds have 
been seen in a single day. Mr. Emerson observed live May 
25th, 1887. Single birds were seen at different times dur- 
ing the same month, and in August, 1887. 

34. Elanus leucnriui. 

White-tailed Kite. — Several seen by Mrs Kugg in the 
winter of 1886-7. 

35. Accipiter cooperi. 

CoorER*8 Hawk. — A specimen taken in 1886. 

36. CircuB hudsoniiui. 

Marsh Hawk. —One seen in May, 1885. 
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37. Bnteo borealis oaloms. 

Wbstern Red-tail. — Every spring the island is visited by 
numbers of these hawks. In 1882 they came in April, about 
the time of the arrival of the murres, leaving again in May. 
During their short stay they fed almost exclusively upon 
the murres, killing, in the estimation of Mr. Emerson, 
several dozen a day. In 1887 the lighthouse men killed 
about seventeen of these hawks, and during the month of 
May, 1885, twenty-eight, mostly of this species, were 
destroyed. 

88. Arohibnteo fermgineiu. 

Ferbugineus Rough-leg. — One specimen killed. 

89. Falco mezicaniu. 

Prairie Falcon. — An adult male taken December 18th, 
1886. 

40. Falco peregriniu anatom. 

Duck Hawk. — A specimen was shot December 15th, 1886. 

41. Pandion haliaetiu oarolinensis. 

American Osprey. — One was shot December 15th, 1886; 
no others have been seen since. 

42. Atio aocipitriniu. 

Short-eared Owl. — One was seen in the spring of 1885 
and one in May, 1887, by Mr. Emerson. 

48. Speotyto onnionlaria hypog^a. 

Burrowing Owl. — ^Two were seen in the spring of 1887, 
sitting on the rocks. 

44. Oeryle aloyon. 

Belted Kingfisher. — One was seen August 16th, 1887. 

45. Colaptei ea&r. 

Bed-shafted Flicker. — Occasionally seen in the winter. 
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A speoimen, yellow on under surface of wings and tail and 
with red cheek-patches, is in the collection of Mrs. Bugg. 

46. Troohilus anna. 

Anna's Humming-bird. — A single bird has been seen at 
the island. 

47. Troohilus. 

Humming-birds, supposed to be either rxifu% or aUeni, 
have been seen in the spring, and also on August 15th, 1886. 

48. Tyranniu vertioalis. 

Arkansas Kingbird. — Seen May 28th, 1887. 

49. Contopus riohardsonii. 

Western Wood Pewee. — JSeen on a number of diflferent 
days during the month of May, 1887. 

50. Empidonax difficilis. 

Baird's Flt-oatoher. — One specimen was taken by Mrs. 
Rugg. 

51. CorvuB coraz sinuatiu. 

American Raven. — Old nests of this bird are mentioned 
by a visitor to the island as having been shown him by the 
light-keeper. As they are known to build among the rocks 
in the 8anta Barbara Islands, the reference is probably 
correct. 

52. Corvus americaniu. 

American Crow. — One pair seen during visit of May, 
1887; two pairs in June, 1885. 

63. Agelains nhcdnioeiif. 
Red-winged Blackbird.— A fall visitor. 

54. Stornella magna negleota. 

Western Meadow-lark. — Stragglers come during the 
winter. 
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58. Seoleoophagm oyanooephaliu. 

Brewer's Blackbird. — The shyest of the straggling land 
birds that visit the island. They appear in large flocks 
daring the winter. 

86. Carpodacus frontalis rhodooolpus. 

Crimson House Finch. — They occur at times during the 
winter A young of the year was seen by Mr. Emerson 
May 26th, 1887. 

87. Spinas psaltria. 

Arkansas Gold-finch. — Small flocks appear at intervals 
during the winter; they feed on the seed of the Farallon 
weedy and often remain on the island for several days. 

88. Zonotriohia gambelL 

Gamrel's Sparrow. — ^This and the next following species 
visit the islands in flocks. 

89. Zonotriohia ooronata. 

Golden-crowned Sparrow. — An immature female taken 
September 16th, 1886, on which day large numbers of this 
species were seen. 

60. Spisella sooialis arixonsD. 

Western CfflPPiNO Sparrow. — One seen May 22d, 1887. 

61. Jonoo hyomalis oregonns. 

Oreoon Junco. — Have been frequently seen in large flocks 
during the winter. 

62. Habia molanooephala. 

Black-headed Grosbeak. — Two birds have been seen; 
one was taken May 28th, 1887. 

63. Piranga Indovioiana. 

Louisiana Tanaqer. — A male in immature plumage was 
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taken from a flock of nearly a dozen, on September ISth, 
1886. 

64. Chelidon erythrogaster. 

Barn Swallow. — A pair came to the islands on May 2l8t, 
1887, and after vainly trying to find mud for a nest, 
departed on June 2d. 

65. LaniuB Indovicianiu ezcnbitorides. 

White-rumped Shrike. — One seen on the island for 
several days in 1886. 

66. Vireo bellii piuilliu. 

Least Vireo. — Two male specimens, one of which was 
caught alive in the house on May 28th, 1887, are in Mr. 
Emerson's collection. 

67. Mniotilta varia. 

Black and White Warbler. — A male in good plumage 
was found on the rocks below the bell wires that lead to the 
tower MAy 28th, 1887; it is now inMr. Emerson's collection. 
It measures, wing, 68 mm. ; tail feathers, 50 mm ; bill from 
nostril, 8.5 mm.; tarsus, 16 mm.; middle toe and claw, 
15.5 mm. 

68. Helminthophila celata Intescens. 

LuTESCENT Warbler. — One was seen in company with 
other small land birds on Mav 22d, 1887. 

69. Dendroica flestiva marcomi. 

Western Yellow Warbler. — Two seen May 22d, 1887. 

70. Dendroica cflerulescens. 

Black-throated Blue Warbler. — A female of this species 
remained in and about the house for three weeks, dying 
November 17, 1886. It is believed to be the first occurrence 
of this warbler in California, for it has never been observed 
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on the mainland. It measures, wing, 59.5 mm.; tail feath- 
ers, 49 mm.; bill from nostril, 7 mm.; tarsus, 18 mm. 

71. Dendroica townsendi. 

Townsend's Warbler. — Two males wore seen on May 
22d, 1887. 

7S. Sylvania poiilla pileolata. 

PnjBOLATED Warbler. — Immature male taken September 
12th, 1886. A female seen May 22a, 1887. 

73. Galeofeoptef cardinemis. 

Catbird. — The occurrence of this bird on the Bonth 
Farallon has been noted by Mr. C. H. Townsend, who 
secured a specimen on September 4, 1884. 

74. Salpmetes obMleCm. 

Bock Wren. — Mr. Emerson found this specien to >>e quit^ 
common on the island, and it is the only land bird which m 
resident. They were found all OTer the South Parali^m^ 
bat more numerous about the southern exposure of the liglii* 
house hill. They build in suitable crevices a nest of FaraU 
Ion weed, lining it with chicken feathers and hair sbe^l 
£rom the island mule. About the entrance theyaccnmulaU^ 
small bits of rock, coal, mussel shells, and small hrmem Irrna 
dead sea-birds and rabbits. Nests containing ft^}^ mfnh 
found on the 5th of April. IS86, and on June I6tb, l^lHS. 
Fire and six eggs conatitote an average set, but oiMr n/rtut 
was found with ten egg^, two of which were fre<>ih^ suiA th^ 
others in Tarioos :^tages of incubation. 

As well ati» can be judged from the sp«»im<tM at h;u^, 
which are in worn plomaize, th^ isl;^nd rock wn^nsi are u\Ati- 
tieaUj the same as th'Tse from. Tariotu Local itif^ in CiUlfot' 
Bia. The a-v^rag^ meaisuxements of fi^e male^, taken ia 
Vaj, 1867, jzive the following resolts: 
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Wing, 72.6 mm.; tail feathers, 55.1 mm.; bill, from nos- 
tril, 14.3 mm.; tarsus, 20.4 mm.; middle toe, 14.8 mm. 
Three females, shot at the same time, average: 
Wing, 70 mm.; tail feathers, 52 mm.; bill, from nostril, 
13.8 mm.; tarsus, 20.6 mm.; middle toe, 15 mm. 

76. Sitta canadensif. 

Red-breasted Nuthatch. — A number were seen in Sep- 
tember, 1885, and a single female secured for identifica- 
tion. 

76. Begulns calendula. 

BuBY-CBOWNED KiNOLET. — A single specimen was taken 
and prepared by Mrs. Bugg. 

77. Tardus aonalaschka. 

DwABF Heemit Thbush. — One specimen seen by Mrs. 
, Bugg in the winter of 1886-7. 

78. Memla migratoria propinqna. 

Westebn Bobin. — Stragglers are occasionally seen dur- 
ing the winter. 

79. Hesperocichla nsBvia. 

Vahied Thbush. — Several came to the island in the win- 
ter of 1886-7, and a specimen was secured. 

80. Sialia mexicana. 

Western Bluebird. — A few seen occasionally. 

81. Sialia arctica. 

Mountain Bluebird. — They appear in flocks in the win- 
ter time, but remain only a few days. 
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A List of the American Species of Oobiidce ami CallionymiftoB, 
with Notes on the Specimens Contained in the Museum f\f 
Comparative Zoology, at Cambridge, Massachusetts, 

By Carl H. Eioenmann and Bosa Smith Eioenmakn. 

lu ihe Proceedings of the United StateH National Mu- 
seum, 1886, pp. 477-518, Jordan & Eigenmann have given 
descriptions and the synonymy of the species of Gobiid/o of 
North America. In this paper we give descriptions of all 
American forms not mentioned by Jordan & Eigenmann. 
The nomenclature has been corrected, and the following 
forms described as new: 1, Gobius lucretix; 2, (J(Mum gar* 
fmani; 3, Gobius hemigymnus; 4, MicrogtAnus etdejnM; 6, 
Bofhulifer pcqnUosus, gen. et spec, nor.; 6, OlevelumUa 
longqnnnis, gen. nov. ; 7, CallionymuM aiUiurus. 

We wish to express oar thanks to Dr. AX^jau^t Aff^iumiz, 
Cimtor of ihe Museum, and to Mr. Samuel GaLrmMn, Un th49 
pririlege of studying the American Fishes c^jniMitu$d in tli# 
eollecti<Mi of the Museum of CcMuparative T^MAfjgy, 

F^amilT GOBUDJIL 

Sab-£aiiiilT OTTMETorfasm%M. 
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3. Oobiomorus dormitor Lac^p^de. 

EltolriB longicepa GOnther, Proo. Zool. Soo. Lond., 1864, 151 (Lake 

Nicaragua). 
West Indian Fauna, East Coast of Central America and Surinam. 

The specimens in the Museum are from St. Thomas, Surinam, Barbadoes, 
Fort de France, Martinique, St. Lucia, Hayti, and Lake Nicaragua. 

The largest specimen is a head from Hayti, which meas- 
ures 5J inches from tip of lower jaw to end of opercle. 

The color in adult individuals varies from light brown to 
blue black. The young somewhat like Oobiomorus lateraltB 
in general coloring; having profuse dark markings, the belly 
plain; an interrupted black bar on middle of sides; no regu- 
lar spot at base of tail. 

A specimen collected in Lake Nicaragua by Froebel is 
presumably to be referred to Eleotris longiceps Gunther, but 
no tangible differences can be detected between it and speci- 
mens of Gobiomorus dormitor from other localities. 

A comparison of the species O. lateralis and O. dormitor 
shows them to be very closely related. We append the 
differences observed: 

lateralis. dormitor. 

Scales in median series uniformly, 52. Scales in median series, 55—57. 

In a cross series, 17. In a cross series, 18 — 22. 

Scales from nape to'first dorsal spine, Scales from nape to first dorsal spine, 

27. 27-34. 

Head in length, 2^—3. Head in length. 3-3|. 

Depth, .5—6. Depth, 5^-6. 

Dorsal vi-lO. Dorsal yi — 10. 

Anal 11. Anal 10. 

4. Gobiomorns macnlatlU (Gunther) Ecuador. 

III. DORMITATOR Gill. 

6. Dormitator maonlatiu (Bioch). 

Eleotris latlfrona Bichards. Voy. Sulph. Fishes 57, plate 35, figs. 
4-5, 1837. Dormitator micropthalmw Gill, Proo. Acad. Nat. Soi. 
Phila. 1863. 170. 
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West Indian faana from South Carolina to Para; Panama. 

The specimens in the Masenm are from Charleston, S. C, Mobilt 

Bay, Barbadoes, Sao Matheos, Cuba, Hayti, Porto Bioo, St. 

Thomas, Martinique, Pari, Guru pa and mouth of Bio Grande. 

Specimens 1^ inches long, collected by Mr. Samuel Gar- 
man at Martinique, have interrupted cross bars of light and 
dark. Numerous specimens of the same length from canals 
in Para have similar, but fainter, markings; while many of 
them have longitudinal lines formed by the occurrence of a 
black spot on the centre of each scale. 

There seem to be two forms of the adult — one with tha 
profile gibbous, the dorsal outline forming a regular curve; 
the other having the profile depressed over the eyes, the 
anterior portion being sub-horizontal. The specimens from 
Gurupa and the Bio Grande have the profile depressed; all 
the other specimens have a gibbous profile. 

A comparison in detail of the two forms is appended. 
Only extreme differences are given. 



specimens, 



5 — 7^^ 



/« 



Bio Grande specimens. 5, 6% and 

7% inches. 

ProBle depressed over eye, becom- 
ing horizontal anteriorly. 

Head 3; depth 3 to 3^*: depth uao;- 
ally less than length of head. 

Highest anal ray 1} to 2 in head. 

Distance from first doisal spine to 
snout equals distanc<» from first 
dorsal spine to base of last anal ray. 

Scales in median series 30 to 34. 

Color gray, a jet black spot abora 
base of pectoral; a black bar at baaa 
of pectoral; a black line from eye to 
month; longitudinal black lines on 
cheeks and opercles; dark spots on 
back; some silvery scales on sides. 



Dr. Jordan's description of the types of Eleotris grmidi- 
8quama agrees well with the specimens of DormUcUor mac^ 



West Indian 

inches. 

Profile regularly curved from first 
dorsial spine to snout. 

Head 3^^ to 4; depths to 3 J; depth 
always greater than length of head. 

Highest anal ray H to If in head. 

Distance from first dorsal spine to 
snout greater than distance from 
first dorsal spine io first anal ray. 

Scales in median series 29 to 32. 

Color usually dark brown, a black 
spot above base of pectoral, a short 
bar on base of pectoral. 
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ulaina from the Bio Grande. If it is identical with them 
the species grandisqwima cannot be separated from macular 

tU8. 

The characters given by Eigenmann & Fordice * to dis- 
tinguish mojculatua from the Pacific Coast species, lati/rons, 
are not of specific value. The numerous specimens of mao' 
xdaius examined by us differ in every character more than 
maculatus is said to differ from lati/rons. Thus the number 
of scales between the ventral and the vent differs from 12 
to 20 in specimens of maculatus which we have examined. 

6. Dormitator grandisqnama (Car. ft Val.). America. 

Probably another Bynonym of the preceding. 

rV. QuAViNA Bleeker. 

7. Qaavina gnavina (Oav. & Val.) 

West Indian fann&, soath to Rio de Janeiro. 

The specimens in the Masenm are from Ceara, Victoria, Sao Matheot, 

Caba, Rio Janeiro, Rio Grande do Snl, Tnrbo, Atlantic Coast of 

Central Ameiica, Barbadoes, Qoyaz, Brazil. 

8. Onavina brasilienslB (Sauvage). Brazil. 

Eleotria {Eleofris) brcuHlefuin San^age, Bull. Soc. Philom., Paris. 
Series 7, IV, 53; 1880. 
(Bahia.) 

Depth 6J in total length; head ^. D. VII— I, 9; A. 
I, 9; Scales, 80. 

Bnout equal to eye, 5 in head; 2 in interocular space. 
Lower jaw a little produced, maxillary to below anterior 
third of eye. Teeth of outer series enlarged. Preopercle 
without spines. Scales small, ciliated, 35 series between 
origin of second dorsal and anal. Scales on top of head as 
large as those of body, and reaching to tip of snout. 

Uniform brown; length 0.115 m. 



•Proo. Philad. Acad. Nat. Sci., 1885, 71. 
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V. Eleotois Gronow. 
9. EleotriB amblyopsiB Cope. 

Sarinom; Atlantic And Galf coast of the Uuit6d_State8. 

We have examined fifteen specimens, 2^ inches or less in 
length, all from Surinam. The scales in a median series 
Tary in these specimens from 40 to 44 ; in a transverse series 
between second dorsal and anal, from 12 to 14. These are 
the only characters which separate this species from E. 
pisonis (Gmelin). 

The American species of Eleotris may be distinguished as 
follows : 

o. Teeth sab-eqaal, those of the inner or onfer series enlarf^ed. 
6. Cheek entirely scaled. 
e. Teeth of the inner series of both jaws enlarged. 
d. Scales in a median series 40 to 44; in a cross series 12 to 14. 

ambiyopds, 1. 
dd. Scales in a median series 57 to 66; in a cross series 18 to 20. 

pisonis, 2. 

ce. Teeth of the oater series enlarged fre/oidna, 3. 

66. Lower half of cheeks naked pemiffer, 4. 

Teeth all equal (pguiderut 5. 



10. EleotriB piBonis (Qmelin). 

West Indian fauna; Florida to Rio de Janeiro. 

The specimens in the Maseam are from Tajapera, Para, Caba, Rio 
de Janeiro, Victoria, Rio Doce, Nazareth, Pemambneo, Ft. de 
France. Martinique, St. Vincent, Dominica, St. Kitts, Hayti, 
Florida. 

There is considerable variation among the specimens; 
the young have narrow longitudinal lines, and lines radia- 
ting from the eye; the teeth of the inner series are enlarged 
— more in young, less in adult specimens. 

11. Eleotris pemig^ Cope. 

West Indian fanna south to Rio de Janeiro. 

12. Eleotris belisiana Sauyage. 

Atlantic Coast of Central America. 



13. Eleotris SBqnideilS (Jordan & Gilbert). Panama. 
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VI. Erotelis Poey. 

14. EroteliB smaragrdus (Cuv. &Tai ). 

West Indian faana; Key West. 

VII. Gymneleotris Bleeker. 

15. Gymneleotris seminnda (Gunther). Panama. 

Sub-family Gobunje. 

VIII. SiCYDiUM Cuv.'& Val. 

16. Sicydiom plomieri (Blocb). West ludian fauna. 

The speoimens in the Maseum are from Hayti, Dominica, Martinique, 
Cuba (Poey*s types of siragus), St. Vincent. 

Mr. Samuel Garman collected several hundred specimens 
of this species at Kingston, St. Vincent. Most of these 
specimens are less than an inch in length, the longest 1^ 
inches; they diflFer considerably in coloration from the adult; 
most are entirely naked, a few of those examined having 
scales only on the posterior part of the body. Caudal 
deei^ly emarginate. There are traces of about seven dark 
vertical bars; a black bar at base of pectoral; dorsals with 
several series of black spots; an H-shaped figure on base 
of caudal, a black bar on the posterior half of caudal fin; 
belly and lower part of body plain; everywhere else with 
black points. The specimens collected by Mr. Garman may 
be the types of a new species. No large specimens were 
collected at the Island of St. Vincent. 

Specimens an inch and a half in length from Hayti have 
the fins i)lain and a series of blotches along the middle of 
the posterior part of the body; tlie body, except the belly, 
is entirely covered with scales which are plainly ctenoid. 

IX. SiCYOPTERUS Gill. 

17. Sicyoptenis gymnogaster (O ant). Pauama. 

18. Sicyopterns salvini (Grant). Panama. 
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X. EVORTHODUS Gill. 

19. Evorthodos breviceps Gill. West lodian f inna. 

XI. LOPHOGOBIUS Gill. 

20. Lophogobiuscyprinoides (l^t^lss)- West Indian rauna. 

XII. GoBius Liniiictts. 

21. Oobius lucretiflB spec. nov. 

No. 3957, one specimen, 1% inches. Pearl Island, Gulf of Panama. 

Head 3 J in length (4J in total); liepth 5h (7); D. VII-10; 
A. 12. Scales, in a median series, about 28; in a cross 
series, 8. 

Body slightly compressed posteriorly; head little wider 
than high; eye placed high, its diameter equal to length of 
snout, 4.J in head; profile little decurved; mouth large, 
oblique, maxillary extending below posterior margin of 
orbit, 2 in head; intermaxillary anteriorly on a level with 
the centre of the pupil; teeth all recurvedj large, those of 
the upper jaw in a narrow band, the teeth of outer and 
inner series enlarged, those of the lower jaw similar, largest 
in front. No dermal flaps on shoulder-girdle. Scales large, 
very weakly ctenoid; becoming cycloid and very much 
crowded above and below pectoral; head, breast and ante- 
rior part of nsLi>e naked. As seen through a lens, these 
regions seem to be covered with minute, imbedded scales: 
this effect is, no doubt, due to light reticulations on a 
darker ground. 

Dorsal spines slender, not filamentous; caudal pointed, 
3 in length of body; ventrals 1\ in head; pectorals longer 
than head. 

Color light bro^vnish, with four oblique, dark cross bars 
as wide as the interspaces; four narrower transverse *bars on 
nape and back; a large dusky spot at base of caudal; upper 



58 CALIFORNIA ACADEMY OF SCIENCES. 

half of base of pectoral black; a black spot on opercle, 
margined below and behind with silvery; fins dusky. 

We have named this species for Mrs. Lucretia M. Smith, 
of San Diego, California. 

This is the only American species of Ghbiua proper hay- 
ing 7 dorsal spines. 

22i Gobiui toporator Cuv. & Val. AU tropical seas. 

The speciooenB examined are from Panama, Barbadoes, Para, Itapu- 
ana, Cuba, Qalapagos, Sambara, Bahia, Orange Key, Bahamas, 
Pernambaoo, St. Thomas, Tortagas, Florida Keys, Martiniqae, 
Sao Matheas, Cnmoa, Rio de Janeiro, Bio Doce. 

The color variations among examples of this species are 
very great, specimens from one locality varying from plain 
sand color, or gray, to greenish black : some dark brown 
specimens have light bars across the back; in others the 
scales have light centers forming horizontal series of light 
lines; sometimes there are light spots on sides of head and 
cheek; some specimens are conspicuously marbled with 
light and dark brown; and white spots occur in the centres 
of some of the scales on specimens of any ground color, 
these white spots being brighter on some of the scales than 
on the others, forming interrupted longitudinal lines. If 
any value could be placed upon the coloration, almost every 
specimen would be a distinct species. The color variation 
is irrespective of locality, some localities having all the 
above described variations. The types of Poey's mapo, 
lacertus and bruniieiia prove to be color varieties of Gdbiua 
soporator. 

We have compared these various forms of soporator with 
Qobiiis cdhopunctatiis collected by Dr. Klunzinger in the Red 
Sea; with others collected by Mr. Garrett in the Society 
Islands, Sandwich Islands and Kingsmill Islands; with 
specimens collected by 0. L. Salmin at Cape York, Aus- 
tralia, and with those collected by B. Q. Snow on Ebon 
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Island, Marshall Group. We are not able to detect any speci- 
fic differences. Some of the American specimens might 
readily be identified as albopunctatus, but, on account of 
the perfect intergradation of these specimens with the 
typical soporaiors, we prefer to refer all the specimens be- 
fore us to the one species soporatoVy which seems therefore 
to be universally distributed in tropical seas. 

23. Oobins andrei Saavage. Ecuador. 

Ball. Soc. Philom., Paris. Ser. 7, IV, 44; 1880. 

Depth 6 in total length; head, 4. D. VI-I, 9; A. I, 7. 
Scales, 35 in a median, 12 in transverse series. 

Head much wider than high; snout equal to diameter of 
eye, 4i in head; interorbital space narrower than eye; max- 
illary reaching below centre of eye. Teeth of outer series 
larger than the others; no canines. First dorsal not quite 
as high as body; caudal rounded; upper rays of pectoral 
silky; ventrals not to vent. Scales ciliated. 

Uniform brown; lower part of spinous dorsal tinted with 
black; soft dorsal and anal with large brown spots; anal 
blackish. Length 0.160. 

(Guayas, Ecuador.) 

An examination of the type of this species will doubtless 
prove it to be a aoporator. 

84. Gobint nicholsi Bean. Califoruian fanna. 

25. GobinS glaucofiraBnam (Qill). West Indian fanna. 

There are four specimens of a Gobius in the collection 
labelled ''No. 13,212, Tortugas, Lyman." 'They agree with 
Dr. Gill's description of glaucofrcBnam, which is said to be 
found on the coast of Washington Territory. Evidently a 
mistake has been made in the locality of the type or of the 
specimens in the Museum of Comparative Zoology, as it is 
not probable that this species occurs in the waters of Wash- 
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ington Territory and also in the Tortugas. As no Goby of 
this type was found on the Pacific Coast by Jordan A Gil- 
bert or by Dr. Bean, in very thorough explorations of that 
region, it is likely that the locality originally assigned is an 
erroneous one. 

The following is a description of tlie specimens from the 
Tortugas : 

Length 1|, 1^^ . 1 J, IJ inches. 

Head, 3 J in length (ij in total); depth, 4J (5J); 
D. VI — 10; A. 10. Scales, in a median series, 23, in a trans- 
verse series, 8. 

Eye as long as snout, 3^ in head; jaws equal; maxillary 
barely reaching pupil; teeth in bands in both jaws, those of 
the outer row of the lower jaw enlarged. 

Dorsal spines scarcely filamentous; the third highest and 
equal to depth of body; posterior dorsal rays highest, as high 
as spines. Anal similar to soft dorsal; pectoral long and 
narrow, longer than head, 3 J in body; ventral reaching past 
vent. Scales large, thin, finely toothed, reduced on breast; 
nape naked. 

Color in spirits, light yellowish-brown. A light spot 
on each scale, the spots especially conspicuous near shoul- 
der; six dark spots on middle of back; fainter but 
similar spots along middle of sides; a conspicuous dark 
spot above opercle, a wavy light line extending forward 
from it through lower rim of eye to snout; a straight pale 
blue bar extending parallel to it across preopercle and cheek 
to corner of mouth; a narrow faint bar below it; a triangu- 
lar dark spot at corner of mouth. Cheeks and preopercle purp- 
lish chocolate; opercle and snout i)lain yellowish; two brown 
spots at base of caudal. The smaller specimens differ from 
this in having the markings more distinct. 
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86» Oobius quadriporilS Cuv. &, VaL Surinam. 

Cnyier & VaieQciennes, Hist. Nat. Poiss., XII, 87, 1837. (Sarinam.) 

D. VI — 1» 9. A. 1, 9. Scales as in G, caninus. 

The two pores on the vertical arm of the preopercle very 
open; two smaller ones above them; teeth of the outer 
series small, two small canines on each side of lower jaw; 
dorsal spines not prolonged as filaments; color yellowish, 
with lighter lines which follow the rows of scales; brown 
spots on dorsal; two lines on cheeks. 

87. Gobius stig^atoras Ooode k Bean. 
West Indian faana; Key West. 

28. Gobius thnfeldti Jordan k, Eigenmann. 
Gulf Coast of the United States. 

29. Gobius gannani sp- nov. 

The types of this species are: 
No. 26,081, one specimen, 3^ inches long; Dominica. S. Garman. 
No. 26,062, three specimens, 2 inches, 1} inches, and 1 inch; Fori 

de France, Martinique. S. Garman. 
Ko. 27,122, fonr specimens, 3 inches, 2} inches, 2| inches, and 2} 
inches; St. Eitts. S. Garman. 

Head 4 in length (6J in total); depth 4 (5J). D. VI— 11; 
A. 11. Scales in a median series 30, in a cross-series 7. 

Body robust, head short and blunt; profile in front of 
6ye abruptly decurved, rounded much as in Oobius holeo- 
soma; mouth inferior, horizontal ; lower jaw included; max- 
illary extending to below pupil, 2.^ in head; lips thin; teeth 
short and thick, in a single series in each jaw. 

Dorsals contiguous; dorsal spines filamentous, the second 
and third longer than the rest, reaching past first third of 
second dorsal; last dorsal rays reaching base of caudal; 
pectorals equal to the head in length; ventral short and 
broad, 5 in body; caudal rather long and pointed, 3 in body. 
Scales large, slightly reduced and cycloid on nape. 

Color yellowish, marbled with brown; a series of irregular 
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blotches along the sides; a light spot at base of caudal, 
partly or wholly surrounded by a broad ring of dark brown; 
head slate color, white below; three dark bars extending 
forward and downward from eye to mouth, a triangular spot 
on opercle; dorsals, caudal, and pectorals finely barred with 
black; a chocolate bar on base of ventral; anal margined 
with white; an irregular black bar on shoulder and upper 
half of pectoral; everywhere* more or less blotched with 
darker; the blotches at times forming numerous bars across 
the back. 

This species is most nearly related to Oohius boleoaoma 
Jordan & Gilbert » and Oobius fascicUua Gill, from which it 
can readily be distinguished by its proportions and its 
color. 

30. Oobius boleosoma Jordan & 6ill>ert. 
Galf Coast of the United States. 

31. Oobius fasciatus (Gin.) 

West Indian faana. 

No. 13,231, one speoimen. 1} incbes; Hayti. Weiuland. 

This species has so far been known only from an insuffi- 
cient description of the types which seem to have been lost. 
We add a description of the specimen before us: 

Head 4 in length (4| in total); depth 6 (7); D. VI— 12; 
A. 10. Scales in a median series about 30; in a cross- 
series 7. 

Body slender, elongate; head somewhat pointed; profile 
rounded, not as much as in G. garinani and G* boleoaoma; 
eye large, slightly longer than snout, 3} in head; interorbi- 
tal area scarcely wider than pupil; mouth slightly oblique, 
maxillary extending to below anterior margin of pupil, 3J 
in head; lower jaw thin and flat; teeth strong, recurved, in 
a band in each jaw; the teeth of the outer series of the 
upper jaw enlarged, several times as large as those of the 
inner series. 
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Scales finely serrate (fallen off anteriorly) ; ante-dorsal 
region and breast naked. 

Dorsal spines slender, filamentous near tip, not reach- 
ing second dorsal, 1| in length of head; second dorsal 
of moderate height; caudal (tips broke a) about 5 in 
length, IJ in length of head; ventral not reaching vent, 
1\ in head: pectorals pointed, equal to the head in 
length. 

Color yellowish, marbled with darker above; four oblong 
dark blotches along middle of sides; a darker spot at base 
of caudal; narrow dark stripes across nape; a faint dark 
stripe along upper margin of oparcle, through lower margin 
of eye to snout; another extending from angle of mouth to 
edge of preopercle, then extending down along the margin of 
the preopercle and ending in a dark blotch on the lower part 
of the cheek; a dark spot on opercle; first dorsal with two 
curved bars; caudal with three rather broad dark bars; anal 
dusky; connecting membrane of ventral white, its first rays 
blackish, outer rays yellowish; lower parts yellowish. 

32 Gobint fiigmatious Poej. 

West Indian fauna; Southern United States to Bio Janeiro. 
The specimens in the Masenm are from Cnba and Rio Janeiro. 

We have compared the specimens collected by Prof. 
Agassiz with the type of Poey. The Bio Janeiro specimens 
are darker than the type; the bars on the cheek are con- 
spicuous, edged with white; the shoulder spot is larger than 
the eye. The third dorsal spine sometimes is very elongate, 
reaching the fifth or sixth dorsal ray; the last dorsal ray oc- 
casionally extends to the base of the caudal. Posterior 
canines of lower jaw conspicuous, two on each side in some 
examples. The canines are also present in the typical 
specimen. 

88. OobiOB lyriCQB Girard. (No. 13,109. Type of Ojbionellua cost'Ueti 
Poey.) 

Depth 5 J in length; head 4; D. VI — 12; A. 12; pectoral 
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slightly longer than head. Scales on head much reduced, 
toward the caudal enlarged. Caudal long, lanceolate, 2} in 
length of body; highest dorsal ray 3J; highest anal ray 3.J. 

Color brownish, the first dorsal with dots on its spines; a 
light stripe near the upper and lower margins of the caudal 
fin. 

The bottle No. 13,109 contains two specimens; the smaller 
one is atigmaticua, the larger we describe above, and we con- 
sider it identical with Gobius lyricus Girard. 

Three other specimens of Gobius lyricua were collected 
on the Island of St. Kitts, W. I., by Mr. Garman. The 
largest is 3 inches long. 

Depth 5 in length; head 4. The second and third dorsal 
spines extend to base of caudal; dorsal rays scarcely less 
than length of head, the last rays reaching past base of 
caudal; the caudal fin is two-thirds longer than the head, 
2J in body. Color light brown, faintly marked with darker; 
the first dorsal with minute dark points, the lower fourth 
of the spines with simple dark spots, above which are jet 
black spots ocellated with white; the second dorsal fin 
dusky, darker posteriorly, the basal portion of the last half 
of the fin evenly black, the anterior four rays marked with 
dark points similar to the spots on the lower parts of the 
spines of the first dorsal; caudal dusky, with two light bars; 
anal plain, darker than body; ventral fins blackish, edged 
with white; pectorals blackish, with many series of white 
spots on the membrane, and short, white bars at base; 
branchiostegal membrane black, with a light margin. 

84. Gobius encaeomus Jordan k Gilbert. 

South Atlautic Coast of the Uuited States. 

35. Gobius smaragdns Cut. & Val. 

West Indian fauna to Kio Janeiro. 

The specimens in the Mueeum were collected by Prof. L. Agassiz at 
Rio Janeiro. 
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Sa OobiDS badius (Gill). 

Oobiu9 bo9ci Sanvage, Ball Soo. Philom., Paris, series 7. It. 44. 1880. 
GiU, Ann. Lye. Nat. Hist. New York, vii. 47, 1859 (Amazon). 

Head 6 in total; depth about 7; D. VI— 1, 10; A. 1.10; 
scales in a median series about 50, in a transverse series 18. 

Anterior profile very oblique; a line of pores behind eye; 
a pore above each eye; two on upper half of ascending 
margin of preopercle; eye 4 in head; interobital li of or- 
bit; caudal 5 in total length; pectorals 6; color reddish 
brown or " dark bay, with a posteriorly straight hoary dot 
in the center of each scale; on the back and sides above, 
the head is plumbeous, with two livid blue bands extending 
from the eye to the upper jaw." 

37. Oobins poeyi Steindachner. 
West luilian fanna. 

88. OobiDS ftrig^tDS O'Sbaat^hnessy. 

GoIhu8 Kraussi Steiuducbner. Ichtbyol. Beitr. VIII. 19. 1879. 
West Indian fauna. 

39. Oobins sagitolla (G&utber). Panama. 

40. Oobins nranOSCOpUS SauTage. Brazil. 

SauTAge. Bull. Soc. Philom. Paris; series 7, IV, 170. 1880. 

Depth 7 in total length; head 4 J. D VI— 10; A. 9; 
Scales 98. 

Head 2 times as long as high; snout obtuse, shorter than 
eye; eye 4 in head, interorbital space very narrow, the eyes 
almost touching. Teeth of outer row much longer and 
stronger than the others. Soft dorsal high; caudal rounded; 
upper rays of pectoral not silk-like; ventrals long; brown, 
marbled with black ; some brown points on caudal. Length 
.065 m. 

(BrazU). 

41. Oobins oceanicns Paiia-. 

West Indian ianna; ^onth to Bio Janeiro. 

The specimens in the Mnsenm are from Rio Janeiro, Peruambaco, 
Porto Alegre, Nazareth. Sao >Iatheos. 

Sd Sam^ Vol.. I. lamed iftoiary », 1H88. 

5 
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42. Oobius hemigymnus spec. dot. 

No. 27,124, one specimen, 1% inches. Dredt^ed in the West Indien. 

Head 3§ in length, (4i in total); depth 4f (5|); D VI— 10; 
A 8. Scales smaller than in G. paradoxus ^ 17 series devel- 
oped, 7 in a cross series on tail — fewer further forward. 

Body compressed; depressed anteriorly, the greatest 
depth in this specimen being at the origin of the anal and 
second dorsal fins. Head wider than deep, rounded; pro- 
file much decurved from eye to mouth as in paradoxus; eye 
perfectly round, smaller than in paradoxus, 1^ in the rounded 
snout, 5 in head; interorbital space scarcely wider than 
orbit; mouth somewhat oblique, larger than in paradoxus, 
the maxillary reaching beyond posterior rim of orbit; lower 
jaw slightly shorter than the upper; teeth in the upper jaw 
in a band, the outer series remote, and the teeth several 
times as large as in the inner row, all more or less movable; 
teeth in the lower jaw similar, a recurved canine on each 
side near the front. 

Scales very weakly ctenoid, covering only the sides of the 
posterior half of the body, not extending quite to base of 
dorsal or anal fins even at their posterior insertion, the 
upper and lower edges of the caudal peduncle being like- 
wise free from scales, the scaly region, however, being 
widest on tlie peduncle, and tapering forward to the central 
point opposite beginning of anal, where the scales are 
smallest. 

First spine of the dorsal not elongate as in paradoxus, 1 J 
in head, the 3d, 4th and 5th spines slightly exceeding 
tlie first in height, equalling the posterior rays of soft dor- 
sal, which are little higher than the anterior rays of the soft 
dorsal; caudal rounded, about 4 in length of body, 1^ in 
head: ventral not reaching vent, ij in head; pectorals 
rounded, rather short and broad, IJ in head. 

Color light olivaceous, without distinct markings, every- 
wliorc with minute dark punctulations; eight faint cross 
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bars from dorsal to middle of sides, which, close under 
dorsal fins, are formed of two blackish dots; eight black 
dots along lateral line, the last being at base of caudal; 
fi^s all smutty, the pectoral lightest, white on its anterior 
half, two dusky spots at its base; opercle ashy; a light bar 
at base of caudal ; iris blackish blue, a short straight streak 
of same color from eye to upper lip; an irregular bluish 
mark on cheeks formed of punctulations closely crowded. 

Belated to Gobius paradoocus Gunther, from which this 
species differs in the size of the mouth, the greater width of 
the head, the arrangement and number of scales, the first 
dorsal fin, the color, and other minor characters. 

The specimen was dredged. Its exact locality is not 
known. 

43. Oobins paradoxus Qunther. Panama. 

44. Oobins seminndus Gunther. Panama. 

XIII. Chonophobus Poey. 

45. Chonophoms flavm (Cot. & Val.) Brasdl. 

The Museum contains two specimens (No. 13,076) from 
Bahia, collected by Professor Agassiz, and one (No. 13,- 
094) from the Rio Doce, which may be referred to this 
species? Our description is taken from the specimens from 
Bahia. 

D. VI— 12; A. 11; Scales 55. 

Body very elongate, depth 6 J in length; mouth horizon- 
tal, lower jaw flat; teeth in two series in upper jaw, the 
outer ones enlarged; in the lower jaw the teeth are in a 
band. 

Color yellow, with a row of faint ocellated spots along 
middle of sides; dorsal and caudal fins faintly barred ; lines ra- 
diating from eye; a line along opercle and half way across 
pectoral; all the markings obscure. 
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The specimen from Bio Doce, like most of the speci- 
mens of other species from this river, is plain blue-black 

46. Chonophorus taiaaioa ( Liohtenstein ) . 

EuetenogobiuH lotus O'Shaaghnessy. Ann. & Mag. Nat. Hist., Series 

4. XV, 145. 1875. 
Atlantic and Pacific Coasts of tropical Ameiica. 
Tbe specimens in the Mnsenm are from Babia. Bio Doce, Barbadoes, 

St. Vincent, St Lncia, Dominica. Meudez, Martinique, Panama. 

The color and form in this species vary much with the 
stage of growth of the individual; the young resembling 
the species of Hadroptenis in color and shape. 

In the Panama specimen the head is narrow and pointed, 
eye large; the series of spots along the sides, conspicuous 
and well defined; the caudal has three black bars instead of 
the usual nine or ten narrow lines; a black spot at base of 
caudal. Three specimens, collected by Mr. S. Garman at 
Dominica, are similarly marked, except the caudal, which 
has wavy black lines; specimens collected by him at St. 
Vincent are of a plain sand color. In the older forms the 
head becomes much widened, the premaxillary widens in 
front and projects over the lower jaw, the coloration often be- 
comes less defined, varying from plain sand color to dark 
olive. The teeth in the young are proportionately larger; 
many of the teeth are lost with age, and they seem in much 
less regular series. 

47. Chonophorus mezioanus Gunther. 

West Indian fauna. 

XIV. Lepidogobius Gill. 
§. Lepidogobius, 

48. Lepidogobius lepidus Girard. 

Califoruian fauna. 

Tbe specimens in tbe Museum are from San Francisco. 
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§. Eucyclogobius Gill. 

49. Lepidogobins newberrii Girard. 

Calif omian fauna. 

XV. MiCROGOBius Poey. 

50. Miorogobius signatns Poey. 

West Indian fanna. 

The types are in the Mnsenm. 

51. Miorogobius ealepis spec. noT. 

No. 27,123, one specimen. Fortress Mooroe, S. C. Mrs. C. N. Wil- 
lard. 

Length Ig inches. Head 4 in length (5 J in total); depth 
5i (7); D. Vn— 15; A. 16. Scales, 50 in a longitudinal 
series, 14 in a cross-series. 

Body elongate, scarcely compressed; head slightly higher 
than wide, the deptli IJ in its length; eye large, longer 
than snout, 3.^ in head; snout 5 in head, rather broad, not 
pointed as in tlialassinus; preorbital narrower than pupil; 
mouth very oblique, maxillary not extending beyond ante- 
rior margin of pupil, 2 J in head; teeth in the upper jaw in 
a very narrow band, slightly enlarged in the outer series, 
largest towards angle of mouth; teeth of the lower jaw in a 
similar band, some of the outer ones in front long and slen- 
der. 

Scales cycloid, rather large, crowded anteriorly, regu- 
larly arrangf.'d, not imbedded, as in sigiiafiiSy not deciduous 
as in ihaldssinus; breast, nape and region along spinous 
dorsal naked. The first dorsal spine is equidistant from tip 
of snout and first anal ray; longest dorsal spine 1.^ in head; 
caudal fin about 4 in body; ventral not reaching vent, equal 
to the length of head, the basal membrane one-fourth of its 
actual length: pectoral equals length of head. 

Color yellow or very light brown, dotted with minute 
dark points above; scales along back with a dark margin; 
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head and nape with minute points; spinous dorsal transpa- 
rent, a marked black spot on the upper part of the mem- 
brane between fourth and fifth dorsal spines; other fins 
plain; a light vertical bar on the posterior margin of preo- 
percle; no other bars or stripes anywhere. 

This species is closely related to Microgobius signakts 
Poey, and Microgohobiua thalassinus Jordan & Gilbert. 
It differs from the former chiefly in the number of fin 
rays and number of scales; it differs from M, ilialassinus in 
having its scales firm, though not imbedded as in signatus, 
and in the length of the caudal and ventral fins. It differs 
from both in coloration. 

52. Microgobius thalassimu Jordan & Gilbert. 
AUantio ooaat of the United States. 

58. Microgobius emblematicilS Jordan & Gilbert. Panama. 

54. Microgobius goloSUS (Girard.) 
Gulf coast of the United States. 

XVI. Barbulifer gen. no v. 

Body entirely naked; numerous barbels around the mouth 
and on the chin. Dorsal spines 7. Othorwise as in Gohio- 
soma. 

5d» Barbulifer papillosus spec. nov. 

No. 26, 186, one specimen. Key West, Florida. 

Length IJ inches. Head 3h (4| in total); depth 4 J (5^); 
D. VII— 9; A. 9. 

Body short and robust, deepest below first dorsal spine; 
head blunt, profile straight from first dorsal spine to eye, 
much curved in front of eye; eye longer than snout, 3 J in 
head; interorbital area two-thirds diameter of eye; snout 
blunt; mouth small, oblique; maxillary 3 in head, reaching 
to below anterior margin of pupil; lips thick. 
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About 21 barbels, in length one-half orbital diameter or 
longer, are arranged as follows: a series of seven cross the 
snout from one angle of the mouth to the opposite angle, 
the anterior three on the snout rather thick and colored (two 
of them nai^al), all the others yellowish, the barbel nearest 
each angle of the mouth longer than any of the others; on 
the lower jaw a barbel near each rictus, two on the chin, 
behind which are two pairs of barbels; posterior to these 
and below the rictus are two barbels on each side; one 
slender barbel on eacli side of preopercle below the posterior 
margin of the eye. 

Numerous rows of pores or papilhe on the head; one 
series extends straight downward on the anterior part of the 
opercle, from the upper end of which another series ex- 
tends perpendicularly backward; other pores irregularly 
scattered on the opercle; a double series extends along edge 
of preopercle, the pores becoming larger and especially 
conspicuous below, meeting on the chin ; six or seven series 
radiating from eye, extending to snout, maxillary, and oper- 
cular series below; a row of pores nearly surrounding the 
mouth, curving backward, encircling the nasal opening; one 
series about the eye posteriorly, otherwise none im top of 
head or nape. 

Fins high and rounded; second dorsal higher than first, 
1^ in head, caudal very broad and rounded — equal to the 
head in length; anal lower than soft dorsal; ventral reach- 
ing two-thirds to vent, IJ in head; pectoral IJ in head. 

Color yelJow; upper half of body with a broad band of 
purplish spots; six diamond-shaped spots of darker cross 
the band, extending above and below it; nape, top of head 
and upper part of cheek covered with dark points; opercle 
light yellow, cheeks darker; an oblique bar of black points 
on upper half of pectoral base, a curved bar of fainter spots 
on base of caudal; fins otherwise colorless and transparent. 

A second specimen, also from Key West, with fins broken 
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and the barbels and papillse of fche head more or less torn 
and obliterated, may perhaps be referred to this species, 
the proportions being the same. 

Oobiosoma ceuthcscum Jordan and Gilbert, should be re- 
ferred to this genus. Barbidi/er papilloaua is most readily 
distinp;uished from cetUhoRcus by its deeper form, the depth 
of ceuthcecus being 7 in its length. The barbels in ceutha- 
CU8, Dr. Jordan informs us, are quite small. 

56. BarbulifiBr OenthOBOUS (Jordan & Gilbert). Key West. 

XVn. GoBiosoMA Girard. y 

57. Oobiosoma histriO Jordan. Guaymas. 

58. Oobiosoma molestom Girard. 

Gulf coast of the United States. Bahia. 

The specimens in the Maseam are from Louisville. Ry., Pensaoola, 
Florida; and No. 13,143, one specimen IJ inches, from Bahia. 

This specimen agrees very closely with the specimens of 
Oobiosoma moleatum from Pensacola, Fla., the fins being 
somewhat higher. 

D. YII— 11; A. 11. Head 3 in length; depth 3|. High- 
est dorsal spine IJ in head, highest ray IJ; caudal very 
broad and rounded, 1 in head; ventral ro.u'Jiing vent, IJ in 
head; pectoral slightly longer. Body liighest below first 
dorsal spine, tapering to snout and to caudul peduncle; head 
slightly wider than high. 

Color yellowish, with traces of dark cross shades; head, 
body, vertical and ventral fins with minute points; a black 
spot on the membrane of dorsal between first and second 
spines; fins otherwise uniform in color; pectorals plain. 

59, Oobiosoma bosoi (Lac^p^de.) 

Atlantic coast of the United States.. 

The specimens in the Maseam are from Florida; Somer'^ Pt., Netr 

Jersey; Charleston. S C; Fortress Monroe; Amelia Island, 

Florida; Hilton Head, S. 0. 
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80. Oobiosoma maltifasoiatnm stein(Uchner. 

Oobiua Une€Uu8 Poey. Mem. de GubA, ii., 392. 18(M). 

West Ind*aD fanoa. 

No. 13.317, one specimen. St. Thomas; Hassler Expedition. 

This specimen, seven-eighths of an inch long, agrees 
with Dr. Steindachner's descriptions of O. muUi/asciaium. 
We have not been able to 'find the type of 0. linecUiia^ but 
Poey's description agrees with the specimen before us. As 
the combination, Oobius IviecUuSy has been used before, we 
have retained Steindachner s name. 

61. Oobiosoma SOBtemraxn «^ordan & Gilb ^rt. Panami 

62. Oobiosoma ios Jordan & Gilberl. 

West ooast of the United Stages. 

XVIII. Clevelandia gen. nov 

Body long and slender: maxillary much produced, but 
not extending to the gill-opening; mouth horizontal. Dor- 
sal spines four, very weak. Minute cycloid scales. 

We have dedicated this genus to Daniel Cleveland, Esq., 
of the San Diego Society of Natural History. Mr. Cleve- 
land has done much towards making known the fauna and 
flora of Southern California. 

63. Clevelandia longipinilis (Steindachner.) 

Oobiosoma longipinne Steindachner. Ichthyol l^itr. 
« Tiii, 27. (Las .'\nimas Bay, Gnlf of California.) 
No. 1.3, 151, one specimen. San Francisco. Cary. 

Length l| inches. Head 4 in length (4} in total); depth 
6; (7). D. IV— 16; A. 17. 

Scales in a median series, about 70; in a cross-series, 
about 18. 

Body very much elongate, slender; head long and slen- 
der, depressed anteriorly much as in Esox; profile straight: 
eye moderate, slightly shorter than snout, 4 J in length of 
head; interorbitiil area about as wide as pupil; aute-orbi- 
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tal area scarcely half diameter of eye; month large, maxil- 
lary extending mneh beyond orbit; lower jaw flat, slightly 
curved upward anteriorly; mouth very much as in Eaox; 
teeth all small, in narrow bands in each jaw; the outer ones 
of the upper jaw slightly larger than the others. 

Scales minute, slightly enlarged posteriorly; their mar- 
gins plain, the anterior part of the exposed area lengthwise 
striated; breast and ante-dorsal area naked. 

Distance from snout to insertion of first dorsal spine is 
contained 2^ in body; the spines slender and short, 3 in 
head; inter-dorsal area equals snout and eye; dorsal rays 
slightly longer than the spines, the last ray not extending 
half way to caudal; caudal pointed, scarcely shorter than 
head; ventrals not reaching half way to vent, Ij in head; 
pectoral IJ in head; vent slightly behind middle of body. 

Color light brownish; numerous darker spots of aggre- 
gated points along nape and upper half of body; belly 
white; head slightly darker than body; posterior edge of 
opercle white; an oblique silvery bar on the lower half of 
opercle, and a light blotch at the upper corner of opercle; 
cheek with black points; some light areas below eye; lower 
surface of head and posterior part of maxillaries plain; two 
dark bars on spinous dorsal; second dorsal with three or 
four dark bars; a curved black bar at base of caudal; re- 
mainder of caudal irregularly barred with dark; other fins 
plain. 

The specimen we have described agrees well with Stein- 
dachner's description, except that he states that his speci- 
mens were entirely naked. 

XIX. GiLLiCHTHYS Cooper. 
64. Oilliohthys mirabilis Cooper. 

Califomian fauna. 
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XX. Typhlooobius Steindachner. 

65. XypUogobiDS Oaliforniensis SteindAohner. 

Calif ornian fauna. 

Sub-family Gobioidinje. 
XXI. Tyntlastes Giinther. 

66. Tyntlaftes brevis Gunther. Panama. 

67. Tyntlaftes sagitta Gunther. Panama. 

XXII. GoBioiDES Lac^pede. 
68. Gobioides brooMoneti Lao^p^e. 

West Indian fauna; south to Bio Janeiro. 

Specimens of this species were collected by Hartt and 
Copeland at Sao Matheos, Bio Janeiro, Bio Pard. There 
is also in the collection the type of Grobioides barreto Poey 
from Havana. 

69. Oobioides pemaniU (Steindachner). 
West coast of South America. 

Steindachner. Fisch-Fauna des Cauca & Flfisse bei Guayaquil. 42. 
1880 (Guayaquil). 

Head 5 in length; depth 11. D. 7, 17. A. I, 16. 

Ante-orbital portion of head 2.J in post-orbital portion; 
inter-orbital 5 in head; lower jaw slightly projecting; a 
series of large slender teeth in each jaw, behind which in 
each jaw is a narrow band of fine teeth. Caudal 4^ in body, 
connected w ith both dorsal and anal by a membrane. Dorsal 
rays violet, the membrane yellowish; narrow, angular cross- 
bars on body. 

XXIII. Cayennu Sauvage. 

Body much elongate, dorsals united, caudal free from 
doisal and anal; ventrals united, not adhering to belly; 
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teeth small, outer enlarged; anterior part of body naked, 
posterior part covered with cycloid scales. 

70. Cayennia gniohenoti Sanvage. Cayenne. 

SauTage. Bull. Boo. Philom. Series 7, It, 57. 1880. 

Head 9 in total; depth 17; D. VI, 17; A. 1. 16; vertebrae 
about 36. 

Head deeper than wide; eye small, placed well forward; 
maxillary reaching to below posterior margin of eye; a low 
membrane connecting dorsal and caudal; caudal 7 in length; 
ventrals IJ in head; brownish, marbled with black an- 
teriorly; length 0,400 (Cayenne). 

Perhaps the most interesting fact connected with the 
study of the American Gobies is that six of the seventy 
species, distributed in four, probably five genera, are iialf 
naked. Three of these were known at the time Giinther's 
catalogue was written, all from Panama. Since then, Sauvage 
has discovered another half naked species at Surinam ; a 
sixth species, whose habitat is unfortunately not definitely 
known, has been added in this paper. 

The American Gobies fall into four more or less natural 
groups — OxyrnetopontinxEj Eleotridinoe, GobiincB and Gobioidiu 
nee; and what is most remarkable, three of tliese sub-families 
have each one or more half naked representatives. How 
widely these lialf naked species may be distributed cannot 
be told from the few data. Nothing is known of them but 
that they exist. An explanation wljy they are found only in 
the waters of Central America and the West Indies, should 
not be attempted until it has been proved that they are con- 
fined to these waters. 

Family CALLIONYMIDiE. 

XXIV. Callionymus Linnaeus. 

71. Callionymus oalliarus spec nov. 

No. 26 265, oue speoimei). Off So nth F^each, Key West, 5 fathonm. 
Pod r tales, 1869. 
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Head, to tip of opercular spine 3^ in length (5 in total) ; 
depth 7 (9). D. IV— 6; A. 4. 

Body flat below, the ventral surface bordered on each side 
with a fold of skin which is wider than the pupil ; a single 
lateral line; diameter of eye equal to length of snout, 3^ 
in head; maxillarjnot extending to the eye; opercular spine 
with two barbs above, the anterior one larger and turned 
forward; gill-opening a minute foramen opening upward. 
The last dorsal ray equals the length of the head, and the 
first dorsal spine reaches its tip when the fin is depressed; 
ventral fins connected by a broad membrane to the middle 
of the outer pectoral region; pectoral fins as long as the 
head. 

Cheeks, opercles, connecting membrane of ventral fins 
and ante-pectoral region with milk-white spots; lower jaw 
black near the rictus; a series of black dots on branchios- 
tegal membranes, one or two similar dots in front of pec-, 
torals, two on the cheek forming a series with the second 
branchiostegal spot; four black spots on the marginal mem- 
brane of the belly, other black spots above it; lower half 
of body with numerous dirty-white spots; pectorals trans- 
parent, ventrals dusky; membrane of anal sprinkled with 
minute black points aggregated into black spots in places, 
and with opaque white spots; caudal transparent, having 
minute points, its upper half with opaque milk-white bars 
running obliquely downward and backward from ray to ray; 
lower half with interrupted longitudinal lines of opaque 
white, alternating with black spots; dorsal transparent, with 
white and black dots most conspicuous between last rays; 
body marbled with light and darker. .^ 

This species is nearly related to CcUlionymics paudradiains 
Gill. The only description of that species is: **D. Ill, 6, 
A. 4. The preopercular spine is armed with three teeth 
above and terminates in an acute point." Ann. Lye. Nat. 
Hist.. N. Y., viii, 143, 1866. (Matanzas). The speci- 
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men before us has four dorsal spines and only two barbs on 
the preopercular spines; how they may agree or differ in 
other respects we are unable to tell. Until Dr. Gill's type 
is more fully described we feel justified in considering the 
specimen in the Museum the type of a new species. 

72. CaHionymiu panoiradiatos Oill. 

West Indian fauna. 

73. Callionymiu bairdi Jordan MS. 

** D. IV, 9. A. 8. Preopercle with an antrorse basal spine 
above and 8 sharp teeth near the tip below." 

74. Callionymns agaMiiii Oood & Bean MS. 
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DESMIDS OF THE PACIFIG COAST. 

IDENTIFIED BY REV. FRANCIS WOLLE. 

f Collected at Douner, Truckee, and Beno, Nev., Septem- 

ber, 1887. 

The following is a list of the plants found, not contained 
in the report published in Bulletin 7, June, 1887: 

1. Hyalotheca dissilens Breb. 

2. Sph^iiozosma pulchrum Bail. 

3. Penium intebrdptum Breb. 

4. Closteriuic acuminatum Kg. 
6. angustatum Kg. 

6. STRIOLATUM Ehrb. 

7. Delpontu Klebs. 

8. DocmiUM trabecula Naeg. 

9. Calocyundbus connatus (Breb.) Kirch. 
10. CosMARiUM Broomei Thwaites. 

11. Ck>SMARIUM OVALE Balfs. 

12. Euastbum gemmatum Breb. 

13. AMFUIXACEUM Balfs. 

14. VEEBucoem (Ehrb.), Balfs. 

15. AXSATTM (Ehrb.), Balis. 

16. StaCBASTBUM COMMTTATrM, Kg. 

17. OOBOXTLATCM, WoUe. 

Beside these desmids, the vials contain the following 
forms: 

18. Spibogtba Geetilleasa (Hast), Kg. 

19. TE$ri9BQLA^ Kg. 
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20. Ulothbu subtilis, Eg. 

21. St^ubospebmum quadratum. Eg. 

22. OsoiLLARiA PRINOEPB, Vauoh. (Vauch). 

23. Zygneica btellium, Ag. 

24. (Edogonium — sterile. 

The following, already noted in Bull. II, No. 7, are du- 
plicate in the Nevada vials: 

Hyalotheoa mucosa. 

PeNIDM DIGITUS. 

Closterium ROSTRATUM. 
Cosmarium CRENATUM. 

OUCUMIS. 
ORNATUM. 

paohydermum. 
tetraophthalmum. 

TUMIDUM. 

Xanthidium cristatum. 

EUASTRUM BINALE. 

ELEGANS. 
Staurastrum ARCTISCON. 

AVICULA. 

dejeotum. 

DiCKIEI. 

echinatum. 
1nc0n8picuum. 

MUTICUM. 

Sebaldi. 
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DKrERKINATIOH OF BBOMDIE IH SEA WATER BT 

FRACnOHAL UTRAHOH. 

BY F. QUTZKOW. 
Bead befom the OftlifomlA Academy of Sciencea, Vebrnary 0th, 1888. 

This method of quantitative determination of bromine 
consists of *hree operations — 

1 — Separation of the bromine as cuprous bromide. 

2 — Conversion of the cuprous bromide into zinc bromide. 

3 — Titration by hypochlorite of sodium. 

1st Operation. — Separation of the bromine as cuprous bro- 
mide. — I mix 250 c.c. of filtered sea-water from the Pacific 
Ocean, to which a drop or two of sulphuric acid has been 
added, with 100 c.c. of a solution containing 25 grm., more 
or less, of crystallized cupric sulphate. To this clear solu- 
tion, in which the copper may be assumed to exist as cupric 
chloride, I add from a graduated glass a solution of ordinary 
good sodium sulphite, the strength of which I need not 
know, until the brown flocculent precipitate which each 
addition produces will dissolve more and more slowly. It 
is easy to find a point when the brown precipitate has dis- 
solved by digesting, but the solution remains slightly turbid 
from shining crystals of cuprous bromide. The separation 
oi crystals increases rapidly, cuprous chloride being also 
separated. An excess of sulphite of soda does not matter 
much. By heating to about 40^ G. the green liquid be- 
comes blue again. Then, after cooling by water, another 
addition of sodium sulphite is made, say one-third of the 
volume previously used, again heated until the blue color 
distinctly reappears (about 70^ C); the flask is once more 
cooled by water and allowed to settle, after removing any 
traces of sodium sulphite remaining in the neck by shaking 

2d 8bb.. Vol. I. laaued Feb. 28. 1888. 
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with the liquid. It is advisable to loosely cork the flask. 
It will be found that the precipitate of mixed cuprous chlo- 
ride and bromide is an unusually heavy one, settling rapidly 
from a perfectly clear liquid, from which any little particles 
floating on the surface can be made easily to sink (by a 
glass rod or judicious shaking), so that the liquid may be 
decanted to almost the last drop after short settliDg. 
The solution has become strongly acid by the sulphuric 
and sulphurous acid formed through the reaction between 
cupric chloride and sodium sulphite. For the 250 c.c. of 
sea-water employed about 3 grm. of copper have been sepa- 
rated, varying in amount somewhat according to the tem- 
perature after heating and after cooling. Heating to the 
boiling point only increases unnecessarily the copper sepa- 
rated. The second addition of sodium sulphite I found 
necessary for removing the last trace of bromine. Now, in 
order to test if all bromine has been separated, I add to the 
decanted liquid another portion of sodium sulphite, say 
as much as the second time, heat and cool as before, treat 
the precipitate by zinc and hydrochloric acid, as will be 
described hereafter, filter some of the solution of zinc chlo- 
ride obtained into a test tube and test by one drop of the 
standard chlorine solution and chloroform, whether after 
shaking, the chloroform turns yellow. If it does not it ia 
certain there is no trace left in the decanted liquid. 

By these operations bromine can be very conveniently 
and completely separated in about ten minutes. Enough 
cupric sulphate ought to be added to form cupric chloride 
also from the sodium sulphite, as this is partially converted 
into sodium chloride by the formation of cuprous salts. In 
analyzing saline solutions other than sea-water, I ascertain 
the specific gravity and the corresponding percentage in 
sodium chloride from the tables, and reckon three parts of 
crystallized cupric sulphate for one part of sodium chloride, 
assuming all dissolved salts to be sodium chloride, as an 
excess of copper does not matter. 
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2d Operation. — Conversion of the cuprous bivmide irUo 
tine bromide. — This is accomplished by zinc with the addi- 
tion of a little hydrochloric acid. The operation is an easy 
one, and would seem to require no explanation. But for 
the 3d operation, the titration, I require a small volume, say 
25 c.c.y in our case. A judicious economy of water and acid 
is, therefore, imperative. The precipitate in the flask is di- 
gested with about 100 c. c. of cold water, to which about 1 
grm. of sulphuric acid has been added. The settled liquid 
is decanted as before, the last portion over a very small 
filter. Any iron which the cupric sulphate may have con- 
tained is now reduced to a no longer appr<eciable amount, and 
the sulphurous gas much reduced. But in order to destroy 
the last trace of the latter, I add a few drops of sodium car- 
bonate and spread the crystalline powder around the flask. 
After one or two minutes enough oxychloride will be formed 
to answer the purpose afterwards. Now I rinse the con- 
tents of the flask into a porcelain dish, using only a few 
cubic centimeters at one time; heat in a test-tube about 
6 o. c. water, with ^ c.c. hydrochloric acid, and filter over 
the small filter I had been using into the flask. A little 
more water applied to filter and flask will clean both 
sufficiently. The dish is heated on a water bath, and when 
by smell I detect no sulphurous gas, I add one large amply 
sufficient piece of zinc. 

The white crystals will soon be replaced by copper and a 
clear solution of cuprous chloride in hydrochloric acid. 
The finished reduction I recognize by touching with the 
point of a glass rod first the liquid and then a drop of sul- 
phuretted hydrogen water spread on a porcelain plate. 
Enough acid must be present to prevent the formation of 
oxychloride of zinc. The contents of the dish, copper and 
all, are filtered over a small filter, directly into a small 
graduated cylinder, and ought not to give more than 10 or 
15 c.c. filtrate. The copper is then fully sweetened into 
another porcelain dish with about 25 c.c. of hot acidulated 
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water and the filtrate evaporated to about 5 or 6 cc, with 
the addition of one or two drops of sodium carbonate, then 
made acid again and added to the 10 or 16 in the graduated 
cylinder, and the water used for rinsing the dish utilized to 
fill up to 26 c.c. 

3d Operation. — Titraiion by hypochlorite of sodium. — I 
must suppose that the chemist who takes interest in the 
subject treated here is acquainted or makes himself ac- 
quainted with what Fresenius in the sixth edition of his 
celebrated book remarks on titration of bromine. He will 
find that all these titrations are based on liberating bromine 
by chlorine and on the color imparted by free bromine to 
water, or chloroform or other absorbent. My method offers 
nothing new in that respect. Generally chlorine water is 
used as standard solution, which is the most changeable 
liquid employed in volumetric analysis. Figuier removes 
the bromine liberated by boiling; Beimann by chloroform. 
In the first case it requires better eyes than mine to recog- 
nize coloring when there are only one or two milligrams of 
bromine left, and in the second, frequent removal of the 
chloroform is necessary; for, while the decoloration of a 
small drop of chloroform slightly colored is a sure and deli- 
cate test, the change of color in a highly colored drop of 
chloroform is a very coarse one. 

As standard solution I use hypochlorite of sodium or po- 
tassium, that is, ordinary ** Eau do Javelle," as prepared by 
druggists (by treating ** chloride of lime" with sodium or 
potassium carbonate), containing, generally, from one to two 
per cent, of chlorine, which may be set free by an acid. 
The slight excess of the carbonate employed does not 
interfere. I dilute one part of the commercial liquid with five 
parts of water, and test its strength by a normal solution of 
potassium bromide, acidulated by sulphuric acid. This 
normal solution I prepare by dissolving 1 grm. potassium 
bromide in water, add diluted sulphuric acid containing 
about 2 grm. SO3 and fill up with water to say one-half liter. 
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Then I ascertain the bromine in a given volume either by 
argentic nitrate and chlorine gas or by titration with the 
standard solution of hypochlorite of sodiam, which has 
been previously assayed for chlorine by one of the usual 
methods. Deducting the volume used for assay I dilute 
until the normal solution contains one milligram per cubic 
centimeter. 

Although the standard solution of hypochlorite of sodium 
is by no means unalterable, still it is much less changeable 
than chlorine water. For instance, a solution prepared 
three weeks ago and indicating 100 milligrams of bromine by 
18.8 c.c, requires to-day 19.6 c.c, weakening by 4 per cent. 
This weakening is, however, no matter, as it amounts to only 
.01 c.c. per day for 25 milligrm. of bromine, and I recom- 
meud, in all cases, to test its strength immediately previous 
to the assay on the unalterable normal solution of bromine. 
This is preferable to its test by an iodide of potassium, etc. , 
solution, which Fresenius (Quant. Anal., § 143, /S) recom- 
mends, deviating in this one little instance from the funda- 
mental principle of volumetric analysis expressed by him 
elsewhere, that the test ought to be made, if possible, al- 
ways in the same manner as the assay. 

The novelty of my method is a kind of fractional titration 
which allows to foretell the final reaction on an aliquot por- 
tion of the liquid, and — in the case of bromine — to compare 
the color before and after addition of the chlorinated standard 
solution. This kind of titration is advantageous also for 
other determinations, especially those which have a very 
sudden final reaction, as, for instance, the analysis of caustic 
soda. For the last named kind of analysis I proceed as 
follows: The apparatus consists of a flask provided with a 
well-fitting cork with two holes. Through one of these 
holes passes a little bent glass tube, stopping short at the 
cork inside and connecting outside with a rubber tube and 
clamp or "clip." Through the other hole passes a long 
funnel to nearly the bottom of the flask. I prefer the kind 
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of funnel called thistle-shape, or, better, poppy-head shape. 
It must hold 30 to 40 e.c. A mark by file or paper glued 
on shows when the funnel is filled with 20 o.e. I measure 
the solution of caustic soda to be tested and dilute to a 
round figure, say 100 c.c, add litmus and fill into the fiask, 
opening the clamp. By blowing through the tube I raise 
20 c.c. into the funnel and close the clamp. I note the 
stand of the burette, say =0.00 c.c, add one drop of stand- 
ard acid; the solution remaining blue, I may add four more 
drops for the 80 c.c. in the flask, because -J = 20 c.c. were 
not changed. I do so; find that I have been using .25 c.c. 
in five drops, that the liquid remained blue, and that I may 
add safely 4 X .25 or 1.25 c.c, including the five drops al- 
ready given. I bring the burette to 1 c.c. to get at round 
numbers; still blue color. I may add four more cc, and 
do so, i c.c at a time, stirring with a little glass rod which 
I leave always in the funnel, and observe that with 3 c.c 
the contents remained blue, but become red with 3J c.c Now 
I know that the final reaction will occur between 3 X 5 = 16, 
and 3J X 5= 17J c.c. I open the clamp and run standard 
acid to the 15 c.c mark of the burette, shake and wash the 
funnel by raising and lowering repeatedly the mixed liquid. 
I raise again to 20 c.c. in the funnel, close the clamp and 
begin my second test, adding, as before, 1 drop; the liquid 
remaining blue, I add 4 more. Still blue. I may, conse- 
quently, give 5 X .25 c.c = 1.25 c.c. I do so, but only .10 
c.c. or 2 drops at a time, because I know that I am ap- 
proaching the final reaction below 17.5 c.c. Having added 
.30 cc, the liquid remains blue, but turns red at .40 c.c I 
may add 5 X .30 but not 5 X .40 cc. I opon the clamp 
and proceed as before, bringing the burette to 16.50 c.c I 
raise again 20 c.c, which I still, to be on the safe side, 
count as y, although it has become now nearly Jth of the 
whole. I add one drop of acid: blue, another: red. I go no 
further, because I know I am within 3 drops of the final reac- 
tion. I remove cork and funnel and add the next drop 
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directly to the flask, find that the third drop will torn red, 
and read 16.9 c.o. off the burette. 

The following table will show how the observations may 
be conveniently noted, + and — signifying respectively 
blue and red : 
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1.00 
3.00 
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5 dr.=:.25 0.0. 
1.25 0.0. 


17.5 0.0. 
2.00 








5.00 
15.00 






15.00 0.0. 


15.00 


No. 2.. 


.25 














1.00 
1.50 








1.50 


16.50 


No. 3. . 


.25 


.25 
3 drops 


16.75 
16.900.0. 



For the analysis of bromine I modify my apparatus as 
follows: The flask holds about 70 c.c. and has a round bot- 
tom, if possible, egg-shape, and short and wide neck, so that 
a cork with three borings may hh fitted. One of these holes 
serves for a small bent glass tube, with rubber tube and clamp 
attachment as described above. Instead of one funnel I have 
two, as much as possible of equal size and of similar shape 
as described, each holding 10 or 15 c.c. Into one of the 
two cups I place a short and thin glass-rod, bent so that the 
heaviest part is inside the cup, and graduate (with the little 
glass-stirrer inside) for one and for five cubic centimeter. 
The tube of the other funnel is bent above the cork, so that 
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both funnels will rest side by side in equal and least possi- 
ble height above the cork. Both tiibes are, now, cut off, so 
that they reach nearly to the bottom of the flask. They 
ought to be as narrow as a reasonably fast flow of the liquid 
from flask to cups will allow. As I could not procure fun- 
nels to satisfy me in this respect I shoved a narrow tube 
through the straight tube, flanging it a little so that it found 
a support in the conical bottom of the cup, and closed the 
lower opening of the bent tube partially. Thus, when the 
air is compressed in the flask the liquid will travel in both 
tubes with tolerably equal speed. The graduated cup with 
the straight tube serves for fractional titration, the other one 
to compare the original color with the changes of color pro- 
duced by the additions from the burette to the graduated 
cup. 

Everything being prepared, I pour 25 cc. of my normal 
solution of potassium bromide through one of the funnels 
into the flask, raise 5 c.c. or ^ to the correspond iug mark in 
the cup, close the clamp and assay in similar manner as 
described above. 

No. 1. — I add one drop of the solution of hypochlorite 
of sodium of unknown strength. A yellowish tint is no- 
ticed, faint but unmistakable. I am allowed to add four 
more drops. I do so, and observe deepening of the color 
with every drop. Having, thus, spent .25 c.c. I am allowed 
to add 1 c.c. more or 1.25 c.c. in all. I add .25 c.c. at one 
time, stir and observe that the color becomes more intense 
by stirring. The next. 25 c.c. do not seem materially to in- 
crease the color although it does not decrease. Therefore, 
I add only .10 c.c. at one time, note .85 as doubtful, observe 
with the next drop a probable decrease of color, which de- 
crease becomes more marked with the second drop, and 
quite decided and unmistakable with the third. I know, 
now, that the assay will be finished between 5 x .75 = 3.75 
c.c, and 5x1 = 5 c.c, probably already 5 X .90 — 4.5 cc. 
I lower the stand in the burette to 3.75 cc, which makes 
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the contents of the gradaated cap nearly as light as those 
of the other cup, open the clamp, mix and wash the 
cups as described above. As I know that I am very 
near the finish, I raise only to the 1 c.c. mark. 

No. 2. — I add one drop: the 1 c.c. gets quite light 
compared with its partner in the other cup. I blow, 
now, into my rubber tube, open the clamp while blow- 
ing, in order to prevent the sample from sinking back 
into the flask, and raise to the 5 c.c. mark. This 
permits a better observation than adding the drop at once 
to the 5 c.c. I compare the two colors at my leisure. 
The result is doubtful. The color seems to have neither 
increased nor decreased. The next drop shows a decided 
decrease of color on comparing both cups. I cannot 
go any further with fractitioual titration, being, prob- 
ably, within three drops of the end of the assay. I open 
the clamp, remove the cork and funnels after washing 
rod and cups with water, and boil the contents of the flask 
until the color has become quite white and no more smell 
of bromine can be noticed. I cool by water, add one c.c. 
of chloroform, close the flask with my thumb, shake vio- 
lently and observe whether the chloroform has become col- 
ored. If not, as it will not be if all the bromine has been 
evaporated, I add one drop from the burette and shake 
as before. In the settled little drops of chloroform (the 
advantage of a pointed egg-shape of the flask will show now) 
I recognize distinctly a yellowish tint. The next drop leaves 
me uncertain if there is any change in color. The third 
drop shows without fail an almost complete decoloration. 
The assay is finished. By deducting the last drop and one- 
half of the former drop, I learn that 25 milligrm. bromine 
are indicated by 3.925 c.c. of my standard solution. Each 
drop of .05c.c. will, henceforth, disclose (^-JP- being =78.5) 
tI^f or about i^ of a milligram of bromine. The limits of 
accuracy depend of: (1) the least possible number of drops 
for testing by chloroform; (2) the least possible amount of 
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chloroform, that is : (3) the least possible volume of sola- 
tion, because, the more solution the more chloroform must 
be given to obtain drops of sufficient quantity for a good 
observation of color. 

The following table will record the results of this assay 
in a better shape, -{- expressing increase, — decrease of color, 
? doubtful. 
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less the last 1% drops: 


.075 








3.9 i5 O.c. 



It will be observed that the one dangerous calculation in 
this titration was the fourth of No. 1, which brought me on 
a not perfect observation too near to the result. I choose 
intentionally this example for pointing out the danger of 
adding too much from the burette on the observation of the 
first fractional titration, when the second cup contains still 
colorless liquid and offers no chance for comparison of 
colors. The increase of color becomes easily fallacious 
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after a certain intensity has been obtained, but not the de- 
crease. The record of ''addition allowed to the whole" 
oaght to be based on certainty, which may be won by an- 
other fractional titration. The following table will explain 
how the titration ought to haye been made: 





• • • • ^ 






ADDITION 


Stand ov 




To I 
o 

MADX. 


+ 


To THX WhOLX. 


BUBXTTX. 




ALLOWED. 


FORBIDDBH. 


MADE. 


0.00 0.0. 


No. 1 


Idrop =■ 
.05 c.c. 


.25 CO. 












.25 
.50 
.75 


+ 
+ 

• 


1.25 
2.50 













.65 


• 














1.00 


— 




5.00 C.C. 






No. 2 




.05 
.10 
.20 
.90 


• • 

+ 
+ 
+ 

• 


.25 

.50 

1.00 




2.50 0.0. 

• . • . . • ■ 


2.50 












.40 


— 




2.00 






No. 3 




.05 
.10 


• • 

+ 

• 


.25 


• • • • • • « 




1.00 


3.50 












.15 


^^ 




.75 


.25 


3.75 



oto., like No. 2 of the foregoing table. 

To sum up, this kind of titration is based at the begin- 
ning on coloration, and toward the finish on decoloration, of 
the fraction in the cup. As long as three drops are re- 
quired to produce a decoloration, another fractional titra- 
tion may be safely undertaken; but when already two drops 
change the color decidedly, it is better to stop and proceed 
to the final test with chloroform. These remarks refer, of 
course, only to a standard solution of about the strength 
indicated here. 
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The titration of the 25 c.o. obtained from the 250 o.o. of 
sea- water is done in exactly the same manner as that of the 
normal solution of potassium bromide, exoept that the ob- 
servation of the first drop from the burette requires special 
attention. In the presence of iron (from the zinc) or cop- 
per, both being under the circumstances ferrous or cuprous 
salts, no bromine will be set free until they have been con- 
verted by the chlorine into ferric and cupric salts. There- 
fore, before commencing on the fractional titration, I empty 
the 25 c.c. itio the flask, add one cubic centimeter chloro- 
form, also one drop from the burette, shake, and observe 
whether the chloroform shows coloring. If it does, I 
evaporate the drop of chloroform by boiling the contents of 
the flask while keeping them in agitation, cool, return the 
solution to the graduated cylinder, fill up to 26 c.c. and 
titrate in the manner described above, adding the one drop 
from the burette used for coloring the chloroform to the 
account. 

The more experienced analyst will, however, be able to 
recognize the first color without requiring chl6roform, and 
thus avoid boiling the solution previous to titration, which 
may cause a slight loss by evaporating some hydrobromic 
acid, unless sodium carbonate is added. For the titration, 
the solution has then to be made acid again. Whilst by 
this preliminary test traces of iron, manganese, copper and 
sulphurous gas can be detected and made harmless, the 
presence of hyposulphite of zinc (formed by the action of 
sulphurous gas on zinc) affects the assay more seriously, as 
it is less readily oxydized, completely only when the titrated 
solution is boiled to evaporate the free bromine. This 
causes formation of hydrobromic acid — hence the necessity 
of guarding against the presence of sulphurous gas before 
zinc is added. Every analyst will judge what other sub- 
stances may be present in his solution which might inter- 
fere, and how to remove them. 

It remains to state that the titration as described may also 
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be applied to a solution of zinc bromide and chloride ob- 
tained by reducing a precipitate of argentic bromide and 
chloride by zinc. But more zinc will be required than for 
the reduction of cuprous bromide and chloride. Argentic 
nitrate will precipitate 5 grm. of chlorine from 250 c. c. of 
sea-water, while in the precipitate obtained in the manner 
described there are only 1^ grm. For this reason, and on 
account of the comparatively large volume of the argentic 
chloride, it is loss easy to obtain a small volume of solution 
for titration. 

Fehling's method of partial precipitation by argentic ni- 
trate, with its difficult settling and sweetening of the pre- 
cipitate, and absence of a ready test for ascertaining whether 
the bromine has been completely separated, I leave out of 
consideration here. 

The amount of bromine in the sea water near the en- 
trance to the Bay of San Francisco, determined in the man- 
ner described, is 67.5 milligrams in one liter. 
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CHANGES IN THE FAUNA AND FLORA OF CAUFOBHIA. 

BT H. H. BEHR, M. D. 

A residence of nearly forty years in this vicinity, daring 
which the country has been rapidly settled, has necessarily 
made me a witness of n^any changes in the Flora and Fauna, 
and it seems to me a matter of importance that some record 
of these changes be made. Such records of the physical 
changes abound and are of very great interest, but the mu- 
tations of organized life are certainly equally so, and they 
have had no historian. 

From time to time, in the progress of a busy life, I have 
taken notes of various such changes, and propose to give 
them to the Academy in the shape of a series of short 
papers. 

1. Serpents. 

The venomous serpents of this vicinity, of which only 
one species (Crotalua ludfer) occurs, have, as is well known^ 
very greatly decreased in number, indeed it is probable that 
very few, if any, now exist on the peninsula of San Fran- 
cisco. They are, however, still found in considerable num- 
bers on Tamalpais, that wild and only half-explored mount- 
ain at our doors, and in the range of hills back of Oakland 
and Berkeley, and in certain sections there has certainly 
been a local increase in their numbers. 

As two of the places where they are increasing are to me 
well-trodden grounds, I have made some investigations of 
the causes of this increase, which is sufficiently marked to 
be noticed by casual visitors, and of course still more bv 
residents of the districts. 

Statistics in such matters being out of the question, I 
have only to mention the reasons which have convinced me 
of the local increase, to which my attention was first called 

aD Sbr.. Vol. 1. IssHed Feb. 38, 1888. 
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by resident friends. First — Comparative frequency of snake 
bites to cattle in one locality and to dogs in the other. 
Second — ^The appearance of very young rattlesnakes, so 
called "one-buttons" before dark. I do not know the 
habits of the Crotalides of other regions, but our Crotalua 
Iticifer, is, in the first year of his existence, even more noc- 
turnal in his habiti^ than full grown specimens, and the ap- 
pearance of one before sunset is always exceptional. 

The first locality to which I refer is in the Contra Costa 
mountains, whose eastern chain is there broken by a deep 
ravine, a transverse valley carrying the waters of the table 
lands into the alluvial plains about Alvarado. 

My authority is a landed proprietor, blessed with a taste 
for zoology, as far at least as that branch of science is con- 
nected with sportsmanship. 

The greater part of the land surrounding his place is very 
hilly, and the declivities partly naked and rocky, partly 
wooded, only accessible by a few trails, most of them im- 
practicable for saddle-horses. The upland, used only for 
grazing, is open grass-land, dotted occasionally with live- 
oaks, but having no ohapparal whatever. 

There is but little agriculture in the immediate neighbor- 
hood, but a considerable number of ''chicken ranches, '' 
the owners of which carry guns and possess dogs of some- 
what roaming dispositions. There is but little game left 
excepting quail. Hawks, eagles, owls and herons, were 
formerly abundant, but have perceptibly diminished. The 
grazing country seems to contain few reptiles excepting rat- 
tlesnakes. Ophibolus, Pityophis (magnificient specimens), 
and several species of Eutainia are found in the gulch and 
along the sides of the creek, but no Cro talus, as far as the 
observations of my friend extend. 

The pasture grounds of the upland are well stocked with 
cattle and horses. There are but few goats, and at present 
no sheep, and none of the farmers keep hogs to any extent. 
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The other locality to which my attention has been spe- 
cially called is in the Coast Bange. Its drainage is partly 
to the Bay of San Francisco, partly into the ocean. The 
elevation varies from 1,000 to 3,000 feet above the level of 
the sea. 

I have several statements from inhabitants of this district, 
all agreeing as to the fact of an increase of rattlesnakes, but 
differing in regard to the causes. The informant upon 
whose statement I chiefly rely has seen a great deal of bor- 
der life, some military service, and has made explorations 
in Mexico and the Indian Territories. His observation is 
keen and is the more reliable because not influenced by 
preconceived ideas. 

The lower part of this district must have been originally 
a dense forest of redwood (Sequoia aempervireiia) , Douglas 
spruce (Pseudotsuga Douglasii), madrono (Arbutus Mermeaii), 
and chestnut oak (Querciw devsiflora}; the upper part, chap- 
paral (Ceanothus and Maivmnita) and chemisal (Adcnostoma), 
varied occasionally by groves or forest strips of Pinua in^ 
signis and Pseudotsuga Douglasii, live-oak (Quercus agri/oUa), 
and Kellogg's oak (Quercus Kellogii). 

At this day tracts of cultivated land, chiefly vineyards 
and orchards, form frequent interruptions of the original 
forms of vegetation. There is still game enough to cause 
much inconvenience to the vine-growers, but it has, accord- 
ing to the statements made to me, perceptibly diminished. 
The hills are steep, but not so much so as to prevent the 
growth of chapparal upon them; the gulches accessible, but 
not broad enough to be of much use to the agriculturist; 
and though there are no large water-courses, there are plenty 
of springs. 

Among reptiles, Gein'hoiwtus and Phrijnosoma are the most 
common. The serpents are not well ^represented. I have 
not seen Ophibolus; the blue racer (Bascanion) has been only 
occasionally seen; Piiyophis is exceedingly rare, and even 
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the species of Eutainia, otherwise so universally distributed, 
are not often met with ; the rattlesnake has, however, dis- 
tinctly gained ground. 

The population consists chiefly of the owners of large 
tracts of land, most of them in easy circumstances, and 
employing a good deal of manual labor in orchards and 
vineyards. The farmers keep some cows and horses on 
their premises or a neighboring hillside, but the region can 
hardly be called a grazing country. 

The professional sportsman or pot-hunter rarely visits the 
district, but boj s and dogs of roaming disposition abound, 
and account in some measure for the diminished number of 
eagles, hawks and owls. 

Let us now consider the causes which have led to the 
increase of so very undesirable a neighbor as Crotalua Itici- 
fer. 

First. — ^The protection given to it by the nature of the 
country; the inaccessible hillsides and uninhabited upland 
abounding in gopher and squirrel holes of the Contra Costa, 
and the impenetrable thickets of chapparal in the Coast 
Range. These conditions change only very slowly with the 
settlement of the districts. 

Second. — Destruction of its natural enemies. 

There are very few persons carrying a gun who can resist 
the temptation of killing an eagle, a hawk or an owl, and 
many of them are probably ignorant of the fact that by so 
doing they preserve a rattlesnake or even a whole brood of 
them. Eagles and hawks will, I know, occasionally help 
themselves to a chicken or a young turkey, but their war- 
fare is usually directed more against gophers, squirrels, 
snakes, etc., avoiding as long as possible the dangerous 
vicinity of the hencoop with its hysterically noisy inmates 
and attendant shot-gun. 

2d 8bb. Vol. I. lasned Feb. 38, 1888. 
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Owls are even more useful in keeping in check the undue 
increase of these animals, especially the rattlesnake, as 
their nocturnal habits bring them in frequent contact with 
the "one-button," the hopeful descendent of the mature 
Crotalus, 

There are some other allies still to be mentioned, who 
give us no inconsiderable assistance in our attempts to get 
rid of the rattlesnake. One of these is the king snake, 
Ophibolus gelvlus. An incident which occurred in a drug 
store in this city, where various living reptiles are kept in a 
glass case, proves that the statement of the prowess of this 
snake made by old rancheros are founded on actual obser- 
vation, and not as has been supposed, on vague tradition. 

A specimen of Ophiholtts being one day added to the 
happy family, attacked .a rattlesnake immediately on its 
entrance, and winding himself by an exceedingly rapid mo- 
tion round the latter strangled him, but not before receiv- 
ing a wound from the fangs of his foe from which he died 
the next day. 

The confined space, preventing freedom of movement, in 
which the conflict took place, was probably the cause of 
this mishap. Similar statements have been made in regard 
to PUyophis, As to Eutainia we may be certain that these 
defenseless species do not disturb the rattlesnake, and as 
their food is chiefly frogs and small fish they do not inter- 
fere with his food supply as Piiyophis certainly does, by 
feeding on ground squirrels, gophers, rats, mice, etc., and 
OphibolK.'i still more, by climbing shrubs and devouring the 
eggs and young of birds, a cheerful nocturnal custom of the 
rattlesnake also. 

In relation to the amount of help given by these enemies 
of the rattlesnake, they rank about as follows : 

First. — Owls, which feeding on the strictly nocturnal 
*' one-button,*' destroy a greater number of individuals, 
needing more for food on account of their small size. 
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Second. — Hawks and eagles, which destroy many of the 
mature snakes moving abont in the day-time. 

The diminution in the number of these birds, at least as far 
as the Coast Range is concerned, is probably largely due to 
the forest fires, which are, I am sorry to say, very frequent 
in some parts. The owl builds usually in old hollow trees, 
which are of course more easily destroyed by fire than sound 
ones. The eagle builds every year, if undisturbed, in the 
same tree, and is very apt to leave a region where its nest 
has to be frequently changed. Of course these fires do not 
directly injure the birds, for they occur late in the year, 
after the fledging of the young. 

Ophibolus and Pityophia are comparatively trifling factors 
in the destruction of the rattlesnake, nevertheless it would 
be wiser to leave inoffensive creatures unharmed, for they 
are his implacable enemies, and perform a ver}' consider- 
able service to the farmer by lessening the number of ver- 
min, and it is after all a very cheap kind of heroism to 
wantonly kill an animal which is incapable of doing harm. 

Nature not interfered with by man is perfectly able to take 
care of herself. When once we do so all the ''bisul- 
phides " and * * insect washes '^ in the world will not restore 
the balance which has been disturbed; naturam expeUaa 
/urea tamen usque recurret,'' says Horace. We can only 
make Nature our ally, never our servant. 



100 CALIFORNIA ACADEMY OF SCIENCE'S. 



A NEW OENUS AND SPECIES OF N. A. SCARABiEIDiE. 

BY J. J. RIVERS. 

The insect about to be noticed, would in general appear- 
ance remind any one of Pentodon, but an examination of 
the mouth parts would at once dispel the idea, the strongly 
toothed outer margin in Pentodon, together with the highly 
developed teeth of its maxillary galea, would seem to re- 
move those insects to different associates. The one I 
now mention has a history; it adorns several collections 
either without a name or else labeled Aphonus dunalia Lee. 
A reference made to LeConte's description of A. climalis. 
Proceed. Acad. Nat. Sci., Phila., Vol. 8, p. 23, 1856, and at 
the end of the description the following phrase ' 'maxUlarum. 
galea bidentata'' is sufficient to show that LeOonte did 
not refer to the present insect, for its maxillary is entirely 
unarmed. 

There appears to be no description of this insect any- 
where in the literature of N. A. Coleoptera; and thinking that 
as this species was from El Paso, Texas, Mr. W. Bates, of 
England, who is working upon the Mexican ScarabseidaB, 
had perhaps received and already incorporated it in his mon- 
ograph, I wrote to him concerning it. IIo replied: "Pro- 
ceed and describe it; send me a copy of the publication 
containing the description, and I will adopt your naming 
if I find the species among those occurring across the line." 

This insect was in a large capture of Scarabjcidse t<iken 
last year at El Paso, Texas, by G. W. Dunn, after whom the 
specific name is formed; the generic name is derived 
from the unarmed condition of its galea or maxillary. The 
group it belongs to is very puzzling, as it appears to possess 
diverse characteristics; the tarsal form and lack of stridulat- 
ing organs throw it with Aphonus; the style of sculpture of 
the ely tne is of the common oblique pattern, while the shape 

2d Seb. Vol. I. Issued June 5, 1888. 
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of the middle and faind tibise, together vith the balging 
apoD the pygidium , point towards Oiyctes, and the ronnded 
form of the club of the antennte also favors Oryctes, though 
it matchea Pentodon in that character very mach better and 
it AgreeB with none In its unarmed galea. 

AirOPLOGHATHO Ben nor. 

Form othI, convei; donnm gently ronnded; nuder wiuga well dereloped. 
Clypeas triangnUr, witb aides eligbU; emtTSiiiUe, ap*i 
roanded and curving apwards; iu fresh uuvoiu eiamplM 
tbe mnrgiu is coDlinaoQB. and meets ■ depreeHJoii on either 
eud of the sntnral line; Ibia transTenie line mes toward! 
the center, bnt tbe center itself U gligUUf depreaseil. 

Antennie Dine- jointed, the basal joint very larKS, equal to 
all the joints of the funiclei the tifth and sixth joints being 
te. makes this trnly » nine-jointed species. 
Inbraui membianons, covered witb stiff baira. 

Mandibles niocb prodneed, not toothed eiternally, but 
with a alight emarginalion. 

MnxiUiH mncb Ualletied and videuing from the middle 
to the front edge, the inner angle is sharply dflined Kod 
with a projecting joint, the outer angle mncb nandsd; ths 
nnder snrfaoe has stiff bristly hairs pointing forwards. 

Maiillarj palpi four-joiuted; the first joint narrow, the 
lecond and third abont eqnal, and the tonrlh nenrlj •■ 
large as the second and third combined, 
n bilobed, with well loanded margins. 

Mentnm ooDnste with the several adjoining parts, the 
labial palpi appearing at tbe sides, thej are tbree jointed, 
the first joint being aborter than the aeoond and the third 
eqnal to both. 

Prothorai ahining black, wider than long ami narrower in 
front, front margin reenrred, smooth, side rasrgiDs slightly 
reticulated and refleied, bnt becoming Satteued bef on 
reaching the hind angles; hind margin well develoi e<t (rum 
tb« anglea by an impressed line, which dying oat betore reaching tbe center 
tbe margin is continued by ooaiae pnnctnringianlj. 

Elylis elon^teOTBl wider towards the apex, erenly roanded on lopt 
tailing to tbe sides in a gentle cnrre. 

Anterior eoae large, with the trochanlAr oval in ontlioe, the 'inter end St> 
ting into nn emargination of the epimera. 

Middle eoitt n>aily the size of the former, ol irregnlsT lorm, with tbe 



Inbraui membr 

I 

Labium bilobe 
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apei Mmewbftt tmDoate. Poiterior cois snisll bikI mbtmngvUr, oUiqne. 

AtxIomeD; Teutr&l segmeDta lii; Mth and liith moTsble. 

SpiTBcleg sitnaMd upon the ioocr eilga of the infleitd portion of th« 
veDtral HegmenlB eifept thp poatsrlor one, irhich is in Ibe sntDre. where tba 
propTgidinm me«tB tbe lifth Tentral Bagment. The middle >Qd hind tibin_ 
have eaob two oblique Mrinn aoroaa the middle portion, and their aploe* uo 
expanded and digitate. 

Kiddle tarai modeMtel; stoat, firat }oiat more r^bast. the seoood and tbird 
ol equal length, and the toarth abortir. 

■ Hind taisi ahorter than those o( tbe middle pair; more robtwt 
and moneqaalinleDgth. 
PropT^dinm regalul7 mgoae, what might lie oalled retioalate. 

Pygfdlnm verj obtnaelj and eTenlf ronnded In tbe male. 

AnoplognatbO DvuiiailiU Bp. nov. — Etong«te-OTa), ooiiTei, biuadw 
behind. CIrpena triangnlar, witb the aides sltgbtlj amarglnate, tip 
rounded, upturned; the edge oarriee a raised margin that meeta Ibe 
antnral line, which innreasea in hight towards the middle, but Is ont hj 
a slight depreasion in tbe oenter, giring the ontlioe of a double onrTe. Tbia 
ohataoter. however, Is not constant. Tbeie is no other Hrmatare on tlie 
bead. Vertex mgosely pnnotata, as is tbe depreasion lorming the area o[ 
the clypens. Frothorni transverae, narrower in Iront, angles pointed, sldea 
refleied, partly retioalated bnt flattened before reaching the hinder angleej 
bind innrgin well deBned part of tbe ws; boiobb from tbe anglea, bnt oon- 
tinned orer the mi<tdle by pnnctnrea oulj. Tbs middle of tbe disc towarda 
the hind margin is tree from panctnrea, bnt towards the side margins tbej 
become closer and mer|{e inlo each other, while at tbe front angles 
they fi>rm a deuuely rugose Hurface. Elytifo i-looijateovHl. wider behiud tbe 
midille. and covrriag the propygiiliiim: tbe Hiituriil marglua near the np«x 
appear deprpHsed, but it ix cniixeil by ^^^^^h^h the bulging on either 
elytron liy tbe nsunl bioad tubt^rcU: ^^^^^^^^| ^l>ere ure tliree series of 
obliterated striii). Ihe two inner r-etH HH^^^BGI being double, and occu- 
pying au obliqne roiirse from linse BH^BhV *° npei. Fj'gldium very 
obtusely rounded. Front tiliiii' BB^^^^| H<>^»>ltly siunnte. Be- 
low, tbe variouH parts nre clothrd HkH^|99 wiUi hnirsplacedinlineaj 
the color is de^p cbeatiilit. Above, ^^^^^H^H '^^ Riirfuce, particularly 
of thee1ytt^i>, beoomesslmiiBlsmnutli ^^^^^^H aud shiuiug; tbe color is 
brownish black, Inclining to n chHsti.nC tone lovards ib» biailer part of tbs 
ely.rie. 

Ungtb .a*>-l inch. 

Female generally smaller, witb the ><id«HoI the «ly trie more pnrallel; itism'ire 
oonvei than the other sex, tbeelytrie shorter nofcuvori tig tbe propygidum, and 

■ siiiootber. P}-gidiani obtuse but not evenly li»lgtng, because tbe 
lower part is incurved and margined by a bold edge. Front tibin 
strongly tridentate. Length .7C- .95 imh. 

Locality: El Paso, Texas. 
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A HEW SPECIES OF CAUFORHIAN LEPIBOPTE&A. 

BY J. J. RIVERS. 

This iusi'tct is from the neighborhood of Trackee, a moant- 
ainous district of California. It has been mistaken for a 
variety of M. anwia Doubl., but as this has a black 
ground color while M, anicia has a red one, they must belong 
to differimt groups of the same genus. Mr. 0. F. McGlashan 
has for several years bred this insect in numbers and dis- 
tributed it generously, therefore I have great pleasure in 
dedicating the species to him. 

M. Cliolcedona Doubl. is the type around which numerous 
forms congregate, some as mere varieties, while others, 
though showing strongly their ancestry still exhibit suf- 
ficient likeness to each other in the imago state, to puzzle 
and pery^lex the student, and make it difficult to say whether 
these various forms are simply variations or true species. 
In the larval state, however, abundant difference is seen 
which etisily points out the genuine species. Dr. H. Behr in 
his description and remarks upon M. Cooperi, Proceed. Cal. 
Acad. Sci., Vol. 3, p. 90, 1863, says: ''With all the well 
marked differences, the species look so much alike, that it 
would have been a long time before M, Coopet^i would have 
been recognized as a distinct species, if it had not been for 
the striking difference of its caterpillar.'* 

MELITiEA Fabr. 

][. Kaoglashanii sp.nov. General appearance like M. Chakedona, but 
still more like M. Cooperi Behr. Outer margins of upper wings rounding in 
both sexes. The general disposition ('f the spots forming the bands being 
equidistant, gives to the whole surface a more checkered appearance than 
is seen either in M, Chalvedon or M, Cooperi. Expanse of wing of the largest 
9 specimen 2*4 inches; in the largest 9 specimen of M. Chalcedon 2% 
inches. The mirgincU band of red spots to all the wings always present, 

Male. — Upper side blackish; outer margins of all the wings with reddish 
spots, a character more constant in this species than is found in either 
Cooperi or Chalcedon. The next two rows are pale straw or even white, and 
the spots are inclined to be quadrate; the usual bifid band has the third 

2d 8KB. Vol. I. Issued June 6, 1888. 
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and fourth spots ttom the oosta wholly red; three spots in cell, 
two yellow and one red; hind wings have first a row of marginal 
red spots, followed by three rows of yellow, then, in some, an elon- 
gated twin spot of red; the basal area has four angnlate spots of yellow, 
three forming a triangle. Under side of anterior wiugs asnbdoed brownish- 
red, the marginal row scarcely defined; in some examples, however, there ia a 
black zigzag line that cuts off the marginal row; the second and third rows 
are repeated faintly, and the markings of the upper surface are faintly vis- 
ible; hind wings have an unbroken marginal border of red which continues 
firmly along a third of the inner margin. The second band consists of 
seven conical spots of yellowish white; the thfrd row is made up of 
rounded or angulate spots of red, attended more or less by a yellow halo, 
and in some bpecimeus the 8pot is circular, and a dot or pupil adorns the 
center; the fourth row contains eight large elongate spots of whitish-yellow, 
cut unequally by a black line, but the first spot on the front margin is 
almost equally divided; the bnsal area is red and contains three yellowish 
spots, the largest of which is sometimes divided by a reddish spot. Female 
exhibits the same markingH as the male; with the exception of the marginal 
borders and a faint tinge of red on one horn of the bifid band, the whole 
surface is of sombre black. 

Palpi reddish; antennie yellowish; abdomen with five dorsal segments 
fringed with rusty brown, and a white row of spots on each side of the dorsal 
rid^e; beneath, through the center, it is whitish. 

Expanse: male Ij; female 2^ inches. 

Larva. — Deep black, sparingly irrorated with white. Seven of the dorsal 
spines light yellow, with n tine line of deeper yellow forming a ring around 
the base of each A double Hue or band of white occupies the dorsal 
region, interrupted by the base of the spines, and longitudinally separated 
by a fine black line that runs along the dorsal ridge; the sub-dorsal row of 
spines black on a black ground, the next row of spiues also black, bat at 
the base below each of seven spines is a yellow crescent - shaped spot 
which interrupts a broad spiracul ir band of white; the next row of spines 
black, then a narrow lougitudinnl line of scattering white spots; then follows, 
above the feet, a row of twin diminutive yellowish spines, which interrupts a 
line of white. Beneath is a double line of white. The hail's below the 
spiracular line brownish. The head, prolegs, base of feet and spines (except 
the seven dorsal) black and shiuiug. Caterpillar looks very like that belong- 
ing to M. Lcanira, and therefore more attenuated than that of the robust 
M. Chalcedon, 

Food plant Peidsitmon^ but will feed upon the flowers of Castilleia, and 
upon the leaves of Plantatjo major. 

Chrysalis. — Dull white, prothorax with two yellow tubercles, the first 
dorsal segment has also two, the second three, the fourth to the tenth have 
five tubercles on each dorsal segment. In the front of each tubercle is a 
black curved spot often uniting. There are also some black spots on each 
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segment placed in regular order, but there are no black dots on the apex of 
the tnberolea as seen in the allied species. Length *4 inch. 

CUBIOCAMPA. 

C. thoraoioa Stretch. Larva. — Body obscure brown, dorsal ridge orna- 
mented with a row of conspicaons ochre-colored spots, two spots on 
«ftch segment, the one placed in front always much the larger; the spots are 
attended by nnmerons short waving lines of reddish-brown, running longi- 
tudinally, and there is a sub-dorsal line of the same color, and a spiracular 
line of a much lighter shade. Its whole length above the feet is occupied 
with numerous tufts of grayish hair. 

The dorsal line of spots is its most particular feature, as it contrasts with 
the sombre tone of the body color. Length P4 to 2 inches. 

Natural food plant the native willow, upon which it is 
found feeding at Berkeley, but it has taken to the foliage of 
different kinds of orchard trees, upon which great damage 
has been done. 
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OONTRIBUnONS FROM THE SHAW SCHOOL OF BOIAHT. 

No. 4. 

synoptical list of north american species of ceanothos. 

By William Trelease. 

In its present limitation, Ceanothua is an exclusively Amer- 
ican genus, and all but three of the species known to me 
occur north of Mexico. It is quite puzzling to the student 
of our flora, partly because of the variability of some spe- 
cies, and partly because in some instances what are evi- 
dently distinct species approach each other so closely as to 
render their characterization difficult, although they may be 
pretty surely recognized by the practiced eye. To the evo- 
lutionist, these groups of interlocking sub-species and 
barely distinguishable species, are interesting as represent- 
ing different stages in the mutations of their prototypes; but 
they are exceedingly trying to the systematic botanist, 
whose task is to so arrange and limit them as to render 
their recognition by others easy. 

Aside from the monograph of the genus (in the broader 
sense in which it was formerly understood) in De Candolle's 
Prodromus, which characterizes very few of the species that 
are now known, and the fuller revision in the first volume of 
Torrey and Gray's Flora, it has been very judiciously and 
completely treated by Mr. Watson in a revision of the en- 
tire group (Proc. Anier. Acad. x. 1875, 333-9), and a separate 
elaboration of the numerous and difficult Californian species 
(Bot. Cal. i. 102-104; ii. 439). His views on the syno- 
nymy of S])ecies are also very fully indicated in liis Biblio- 
graphical Index to North American Botany. Nor should 
the field notes of the keen-siglited Nuttall, on a number of 
the Pacific Coast species, in Torrey and Gray's Flora, be 
overlooked. 

2t> Ska. Vol. 1. Insued June 15, 188a. 
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In the main, the limitation and descriptions of species in 
Mr. Watson'H monograph, and his references to literature, 
in the Index, are so accurate as to require little alteration; 
bnt after repeatedly going over the genus as represented in 
the Oray, Engelmann, and Torrey herbaria, and in the ex- 
tensive collections of the California Academy of Science, 
and the United States Department of Agriculture, as well 
as the fine private herbarium of Mr. J. C. Martindale, it has 
seemed to me that Ceanoihtis is capable of subdivision into 
more natural groups than have yet been proposed, and the 
following is offered as a tentative arrangement of our spe- 
cies, I shall be very grateful for specimens and notes eluci- 
dating doubtful species, and I desire here to express my 
obligation to the botanists who have already placed public 
or private collections in my hands for study. 

A. LeaTes alternate, not apiDesoent, glandular-toothed or oocaaionallj 
entire; stipales thin, often sabnlate, fngacions; fro it aometimea 
keeled or created on the back of each segment, bat not bearing 
prominent doraal horn9,—Bucfanothu$, 

a. Inflorescence on leafless lateral peduncles borne on the 
old wood. 

1. C. SANGUINEUS, Pursh. Fl. Am. Sept. i. 167; Wat- 
son, Proc. I, c. 334, Index, 166. — British Columbia to Idaho 
and California. 

6. Inflorescence on leafy shoots of the present season's 
growth. 

* Flowers white, in small simple corymbose clusters 
terminating mostly leafy spineless twigs: leaves 
very small (2 to 8 mm. long), 3-nerved. — Atlantic 
species. 

2. C. MiCROPHYLLUS, Michx. Fl. i. 154; Watson, /. c, 335. 
Georgia to Florida. 
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3. C. SERPYLLIF0LIU8, Nutt. Gen. i. 154; Wateon, I. c. 
335. — Georgia. The locality in Nuttall's Genera, and on 
an original specimen in the Gray herbariam, is Florida. 

* * Flowers white: inflorescence rather simple and 

mostly compact, at the ends of slender usually 
leafless or nearly leafless peduncles : twigs subte- 
rete, not spinose : leaves ample or medium-sized (15 
to 75 mm. long), thin, toothed, 3 -nerved: fruit 
about 4 mm. in diameter. — Atlantic or Bocky 
Mountain species. 

4. C. Americantjs, L. Spec. 195; Watson, L c. 333, In- 
dex, 163. — Ontario to Manitoba, south to Florida and Tex- 
as. 

5. C.OVATUS, Desf. Arb. ii. 381; Watson, /. c. 334. — Can- 
ada and the lake region to Texas. 

VAR. PUBESCENS, Watsou, Index, 166. — Rocky Mount- 
ain region. 

* * * Flowers blue: inflorescence compound, ample, on 

leafy branches : twigs conspicuously sulcate : leaves 
medium-sized (25 to 50 mm. long), prominently 3- 
ribbed, minutely glandular-serrulate: fruit mostly 
5 or 8 mm. in diameter. 

6. C. THYRSiFLORUs, Esch. Mem. St. Petersb. Acad. x. 
285; Watson, L c. 334. — Mountains of Western Califor- 
nia. 

* * * * Flowers blue (often pale) or white: inflorescence 
compound, rather loose, on few-leaved branches: 
leaves entire, mostly medium-sized. — Pacific spe- 
cies. 

-i- Twigs (more or less spinose in the first) usually 
somewhat angled and often twisted: leaves rather 
firm or even coriaceous. 
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Leaves rather broad, not at all 3-nerved: fruit 6 to 
6 mm. in diameter. 

7. C. 8PINOSU8, Nutt. in Torrey & Gray, Fl. i. 267; Wat- 
son, I. c. 337. — Middle and Southern California. 

8. C. Palmebi, n. sp. Glabrous throughout, or a very 
few hairs on the leaves and petioles: branches greenish, 
becoming brown: leaves mostly on short spurs, slender-peti- 
oled, about 40 mm. long, elliptical or ovate-oblong, rounded 
at both ends, mucronate or emarginate, entire, thinner 
than in the last: flowering branches ascending, naked or 
few-leaved: inflorescence oblong, nearly simple: exocarp of 
fruit rather fleshy. — Moimtains of Southern California 
(Palmer, 1875, No. 42). Intermediate between C. spinoaus 
and C. hUegerrimus. 

••-§• 4-*- Leaves narrow, 3-nerved, the nerves often conceal- 
ed by the re volute margins; fruit about 3 mm. in 
diameter. 

9. C. Parryi, n. sp. Branches glabrate or sparingly 
villous, strongly sulcate, more or less papillate : leaves nar- 
rowly elliptical-oblong, obtuse, 15X30 mm. or less, gland- 
ular-serrulate, glabrous above, the lower surface rusty-to- 
mentose, at least along the veins: inflorescence oblong, 
interrupted, terminating recurved - ascending slender, few- 
leaved branches: flowers blue. — Known to me only from 
specimens found in cultivation at Calistoga, Cal. (Farry, 
1881, No. 33). 

H— -»" Twigs not spinose nor rigid, very slightly angled 
while young: leaves thinner, at least the largest 3- 
nerved: inflorescence rather dense for the group; 
fruit about 4 mm. in diameter. 

10. 0. INTEGERRIMUS, Hook. & Am. Bot. Beechey, 329; 
Watson, I. c. 334, Index, 165. C. thyrsiflorua, var. mfzcro^ 
thyrsus, Torrey, Bot. Wilkes, 263! California to Arizona. 
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11. 0. PAKVIFOLIUB. CAntegerrimiiSyYax/iparvi/olins, Wai- 
son, L c. 334. — California to Oregon. 

***** Flowers blue or white: inflorescence mostly com- 
pound and ample: leaves generally medium-sized 
to large 3-nerved; margin various. 

-«- Twigs not spinose nor conspicuously glaucous, the 
youngest angled in the first species: flowering- 
branches few-leaved or leafless: leaves broad, usu- 
ally large (25 to 75 m:n. long): fruit about 5 mm. 
in diameter. 

12. C. ARBOREUS, Greene, Bull. Cal. Acad. ii. 144. C 
soredicUnSy Lyon. Bot. Gaz. xi. 204, 333. — Islands off the 
Californian Coast. 

14. C. VELUTINUS, Dougl. in Hook. Fl. Bot.-^Am. i. 125, 
pi. 45; Watson, I. c. 334. — British America to California, 
Colorado and I^ebraska, chiefly in the mountains. 

VAR. LiEViQATUS, Torr. & Gray, Fl. i. 686; Watson, 
Index, 167. — Range of the species. 

-«- H- Twigs terete, often very divergent and rigid, some 
of them ending in firm spines. 

•M- Twigs short, often very glaucous: leaves large in 
the first, mostly medium-sized, rather small in the 
last: fruit 4 to 6 mm. in diameter. 

14. C. INCANUS, Torr. & Gray, Fl. i. 265; Watson, I. c, 
336. — California. 

15. C. EGLANDUi.osus. C. divaricaius, var. eglandulostis, 
Torrey, Pac. R. R. Rep. iv. 75. C. divaricatnSy Watson, 
Z. c. in part. — Mountains of California and Lower Cali- 
fornia. 
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16. C. DIVARICATU8, Nutt. in Torr. & Gray Fl. i. 266, 686; 
Watson, L c. 336 in part. — California and Lower Cali- 
fornia. 

VAR. GR088E - SERRATUS, Torrey, Pac. R. R. Rep. iv. 75. 
— California. 

17. C. CORDULATUS, Kellogg, Proc. Cal. Acad. ii. 124, f. 
39; Watson, I, c. 337. — Mountains of California. 



•I— •• -I— »• 



Twigs slender, usually slightly if at all glaucous: 
spines slender and sharp: leaves rather narrow for 
the group: fruit about 4 mm. in diameter. 

18. C. Fendleri, Gray, pi. Fendler29; Watson, L c. 337. 
Mountains of Colorado, Hew Mexico and Arizona. 

VAR. viRiDis Gray, in Herb. — Arizona (Lemmon. 
Greene). 

% % % Flowers deep blue (except sometimes in the first) , 
in rather compact nearly simple corymbose or ob- 
long clusters, on leafless or nearly leafless (some- 
times abbreviated), usually scaly peduncles: twigs 
terete, mostly spineless, and not very rigid. — Pa- 
cific species. 

■*" Leaves medium-sized, all or nearly all 3-nerved: 
twigs rather more rigid in forms of the first two 
than elsewhere in this group: fruit about 4 mm. in 
diameter. 

19. C. SOREDIATUS, Hook & Arn. Bot. Beechey, 328; 
Watson, I. c. 336. — Coast Range of Southern California, 
extending into Lower California. 

20. C. HIRSUTUS, Nutt. in Torr. & Gray, Fl. i. 266; Wat- 
son, l. c. 336. C. diversi/oliiis Kellogg, Proc. Cal. Acad, 
i. 68, 65. — Mountains of Southwestern California. 

VAR. ? GLABER, Watson, L c. 336. — East Humboldt 
mountains, Arizona. (Watson, No. 212.) 
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21. C. DECUMBENS, Watson, L c. 335. — Mountains of Cen- 
tral California. 

-*-+- Leaves usually small, commonly only the largest 
3-nerved, not papillate : fruit 3 mm. in diameter. 

22. C. DENTATUS, Torr. & Gray, Fl. i. 268, Watson l. c. 

335. — Coast range of Southern California. 

• 

8UB8P. ? FL0RIBUNDU8. (7. Jloribuvdus Hook. Bot. Mag. 
pi. 4806; Watson, L c. 338. — Known certainly only 
from plants grown in European gardens, from Cali- 
fornian seed. 

SUBSP. ? LoBBiANUS. C. Lohbiamis, Hook. Bot. Mag. 
pi. 4810. — Coast Range of Southern California. 

23. C. IMPRESSUS, n. sp. Villous, with short spreading 
hairs: leaves broadly elliptical to nearly orbicular, 6 to 8 
mm. long, loosely villous, especially on the veins below, 
the upper surface deeply furrowed over the midrib and 
several pairs of lateral nerves, the slightly glandular mar- 
gin very revolute, appearing there as if crenate: pedun- 
cles about 10 mm. long, scaly toward the base: inflorescence 
sub-globose, compact: fruit not seen. — Santa Barbara 
County, Cal. 

-t--t--i- Leaves medium-sized, oblong, not at all 3-nerved, 

papillate. 

24. C. PAPILLOSUS, Torr. & Gray, Fl. i. 268; Watson, L c. 

337. — Mountains of Western California. 

25. C. Veatchianus, Hook. Bot. Mag. pi. 5127; Watson, 
I. c. 338. — Decribed and known only from European 
plants raised from Calif ornian seed. 

B. Leaves opposite or alternate, pinnately veined, coriaceous, of- 
ten pungently toothed; stipules thick and spongy, taper* 
pointeci persistent; inflorescence densely corymbose, on short 
spurs from the new wood; fruit usually large for the genus, 
each carpel commonly bearing a dorsal horn, an alternating set* 
of 3 crests or horns frequently at or near the apex. — Ceraates 
Species of the Pacific Coast or Southwest, mostly with rigid 
almost spinose twigs. 
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a. Procumbent and radicant: flowers bright blue (ex- 

cept occasional albinos or hybrids), mostly on 
long, slender, colored pedicels. 

26. C. PROSTRATUS, Benth. PI. Hartweg, 302; Watson, 
I, c. 339. — Washington Ter. to California and Nevada. 

b. Erect or spreading, the branches mostly rigid: ped- 

icels usually stouter or rather short. 

* Leaves opposite, 
-t- Flowers (always?) white. 

27. 0. CUNEATUS, Nutt. in Torr. & Gray, Fl. i. 267; Wat- 
son, I, c. 338 and Index, 164, in part. — Oregon to Lower 
California. 

28. C. Greggh, Gray, Plant. Wright, ii. 28; Watson, 
L c. 338. — Utah, Arizona and New Mexico to Mexico. 

29. C. CRASSiFOUUS, Torr. Pac. R. R. Rep. iv. 75; Wat- 
son, /. c. 338 and Index, 164, excl. synonym and variety. 
— Coast range of Southern California, Lower California and 
Calif omian islands. 

-*--«- Flowers blue (or rose-purple ?). 

30. C. Riomrs, Nutt. in Torr. & Gray, Fl. i. 268; Watson, 
/. c. 339. — Coast region of Southern California. 

VAR. GRAXDiFOLirs, Torr. Pac. R. R. Rep., iv. 75; Wat- 
son, Index, 164. under C crasai/olitcs, C. tnumfoUns, 
var. glalpratkis Gray, Cat. Bolander, 8; Watson, 
Index, 164. — Range of the species. 

** Leaves alternate; flowers white. 

2d Au. Vol. I. laraad Jan* 16, 1MB. 
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31. C. VERKUC08US, Nutt. in Torr. & Gray, Fl. i. 267: 
Greene, Bull. Cal. Acad. ii. 81. C cuneatuSy Watson, l,c. 
338, and Index, 164, in part. — Southern California and 
Lower California. 

32. C. MACROOARPUS, Nutt. iu Torr. <fe Gray Fl. i. 267; 
Greene, L c. C cunecUu,^, Watson, L c, 338, and Index, 164, 
in part. — Coast Bange of Middle and Southern California. 

NOTES. 

C, sanguineus appears to differ from all other species of 
tlie genus iu flowering from wood of the preceding season* s 
growth; otherwise, it is related in several respects to Nos. 4 
and 5. 

0. miaophyllus and serpylli/olitis — very closely related to 
each other — show no very great affinity for other groups. 
For convenience they are placed where they now stand, al- 
though in the character of the inflorescence, they approach 
the (lentatus group. I have no fruit of either. 

While C. ovatus is well marked in its typical Eastern 
form, it passes gradually into var. pubescens in the West, and 
through this approaches Ainericanus in its leaf-forms. The 
leafiness of flowering branches is sometimes quite variable. 

In C. spinoHus, the firm leaves commonly turn brown in 
drying, especiall}- the upper surface; the branches of the 
ample somewhat leafy loose tliyrsus mostly spread at right 
angles or are even recurved; and the flowers are scarcely 
more than lilac-colored. 

C. parvlfoliHH appears to be distinct from integerrimus in 
its loose low habit, smaller leaves scarcely exceeding 25 
mm. in length, the majority of them not 3-nerved, and in 
its smaller oblong or (from the falling of the lower fasci- 
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cles) subcorjrmbose inflorescence of blue floworn — Hum) of 
hU^gerrimus appearing to be always white. 

C. arhoreus is, as Professor Greene has shown, the hirgoni 
of our species. It was collected on Bta. Catiilina many 
years ago, by Nnttall, who notes its arboreous habit on tlio 
label accompanying a specimen in the herbarium of tha 
Philadelphia Academy. 

Numbers 14 to 17 of the list are quite difficult in AiH' 
tinguish. 

C. incanuSy with large, rather thin, nearly gmooth ellip- 
tical leaves, often roxinded in abruptly to the lateral nfirv^in, 
a short distance above ths base, usually entire, pale Ix^low; 
rather large white flowers (often 5 or mm. in ex[>ariM«;, 
and large depressed fruit with a more flenhy exir>cari> than 
usual, is generally recognized without much difficulty* TUa 
same is true of C tgJafyhihifi*!^, which i* nearly y^sihrnwi ami 
ver\- glaucous, with rather small strongly ^/rate euiirt^ or 
nearly entire leaves, u-iually brown alKire, is li^rf/artono 
specimens: and smaller dingy blue flowen. But diraruxUwii 
and corduIafttA approach ^^aeh other so eUj^fsly tbjiit it in hard 
to draw the line betw€^n them. The fspfi^:iweu» with muMti^r, 
thicker leaxes are commonly r^env^d to the iMiUfr^ mm i^iu^ 
evidently wiiat Kellogg figurcid, while the toru^r m^k^UM 
usnaUr has lai;^ ani m<>re flexible leav«9«. 



C. Ftf0ifr%. wiiii ntdier tLiii lutrrower leave^j, vHkr^^MiX' 
Ciscent intbe tyjte. £T-«eii and ueariy glal/r^/a^ iju the variety; 
stands cnn qTiiie wel: ir^nm h* i^-»ii^euen?, its ^*9Oj0'a^>a^l 
distribctiai^ abv- 

C ttf9n»nuihiA ir a •^^e^i^?^ ^i^^Si, I do i^fA at ftJJ uiidenmuud 
As it is bere fce'.'«P5«ied. it ineiii'ie*^ piiatW' witt >>»*-i*'lef n«ti*^wr 
smpie twiffK. an I LftiAer^ Uin: are ijuHe rijDO itij'J iiitr .«jirte>y 
bEranclHtd: uh: lea're* of vju**: are v*-ri w'/ad.-t v^at^- wit*!*: 
€4her«> are iHirxT'W'ir wiC lUf: |fiu^9iii^^>»^«9»; vi»r«eie fr^m* aUist 
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or more or less hirsute to very densely white- or rusty- 
tomeutose on the lower surface of the leaves. The inflor- 
escence is intermediate between that of the preceding and 
following groups of species. In some of the rather slender- 
stemmed plants that I regard as most typical, the twigs are 
very rough with crowded small warts. Probably one or 
more species may ultimately be separated out, and it is not 
certain that a number of specimens now referred here do 
not really belong to divaricatus on the one hand) or hirsutus 
on the other. 

The dentatus group is one of the best circumscribed, but 
it is not less puzzling than others, for it is doubtful whether 
the forms it comprises are best described as species or va- 
rieties. Lobbianus is chiefly characterized by its conspicu- 
ously unequal leaves — those on the primary shoots 25 mm. 
long, mostly acute at both ends, the larger 3-nerved. 

While I have scarcely felt that this form and floribuiidvLB 
are worthy of speciflc rank, I have pretty confidently sep- 
arated out the plant with rather broad hairy leaves, deeply 
furrowed over the veins. It is known to me only from two 
flowering specimens in the Gray herbarium, collected at 
different places. 

In Cerastes the species are quite as perplexing as in 
EucEANOTHUS, and the difficulty of separating them is in- 
creased by the occurrence of what appear to be hybrids. 
This is especially true of prostraiics and cufieaius, typically 
very distinct in habit, foliage, flowers and fruit; but nu- 
merous specimens have been collected over a large area, 
showing various combinations of the characters of both. So 
marked are these that Mr. Thomas Howell writes me that 
from his field observations he is disposed to regard prosira- 
tu8 as only a variety of cunecUiis.* 



*0n these Hupposed hybrids, see Gardeu and Forest, i. 7. 
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The fruit of prostrcUus is usually considerably longer than 
broad, about 8 mm. in diameter, rather fleshy, with 3 nearly 
erect prominent horns, and an accessory set of apical crests 
or smaller horns. 

CunecUus produces subglobose or very slightly elongated 
fruit, about 6 mm. in diameter, with thin flesh, and usually 

3 rather small horns, an accessory set of smaller ones being 

occasionally seen. 

G. Greggii, closely related to cunecUua, is marked by its 
leaves, often white - tomentose below, mostly equally 
rounded and acute at both ends, frequently with one or two 
small teeth on either side, and its rather pointed fruit, 
about 4 mm. in diameter, seemingly nearly or quite horn- 
less, the white calyx-lobes more persistent than usual. 

C. crassi/olius, as it is now accepted, is very heterogen- 
eous, embracing plants with entire or toothed smooth green 
leaves, and others with the leaves pungently toothed, revo- 
lute margined, and very white-woolly below. The fruit is 
as much as 8 or 10 mm. in diameter, depressed-globose, 
smooth or with 3 low deeply dorsal horns, and the base (in- 
vested by the adnate calyx) very prominent, and indurated. 
The leaves are always firm and thick. 

C. rigidua has thinner, often cuneate-obcordate, mostly 
denticulate leaves, and blue or purplish flowers. Good fruit 
is desirable. Some specimens suggest hybridization with 
C. prostrcUvs. 

C. verrucosus is very similar to rigidus in its foliage char- 
acters, but with slender twigs, alternate leaves and white 
flowers. The figure of rigidua in Bot. Mex. Bound, pi. 9, 
is evidently this species. Its fruit is mostly 4 to 6 mm. in 
diameter, with small dorsal horns, or none. 
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G. mctcrocat^us approaches broad-leaved forms of cuneatiis, 
and especially entire-leaved forms of crassi/olitm, in its foli- 
age, but its habit is said to be arborescent, its twigs are 
slender, and its leaves opposite. Its fruit is very similar 
to that of the entire-leaved crdssi/olhtSy but with prominent 
dorsal horns. 
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FREUMINABT VOTES ON SOUTH AMEKICAV 

HEMATOGHATHL 



BY OABL H. EIGENMANN AND BOSA SMITH EIOENMANN. 

The present paper contains a list of the species of Hypoph- 
thalmidae, South American Siluridsd, ArgiidsB and Gallichthy- 
id», and of the genus Plecostomus (Loricariidse), with the 
localities of the specimens contained in the Museum of 
Comparative Zoology at Cambridge, Massachusetts, and 
descriptions of the following new forms: 

1, Pimdodina nasus; 2, Ludopimdodua; 3, Paeudopimd- 
odus acanthochirus; 4, Bhamdia obesa; 5, B, Poeyi; 6, Bfiam- 
ddla (sub-genus); 7, Bhamdia tendla; 8, B. eriarcha; 9, B. . 
parryi (Mexico); 10, Pimeloddla; 11, P. pectinifer; 12, 
8ciadeoide8{sxxh'genua); 13, DuopakUinus] 14, Steindachneria; 
15, S. amblyurus; 16, Pseudoplatystoma /asciatiim htter- 
medium; 17, Tachisurtis lerUigino8U8; 18, T.jordani; 19, T. 
longicephaliis; 20, T. agasaizii; 21, T. gtdosus; 22, Ageneios^is 
aJtronamia; 23, Auchenipterua fordicei; 24, Fdichlhys flaves- 
cens; 25, Trachycorystea poroans; 26, T, analia; 27, Huaaar; 
28, Doraa uranoacopua; 29, D. apinoaiaaimua; 30, Decapogon; 
31, Corydcyraa haatatua; 32, Plecoatomua limoaua; 33, P. com- 
meraonii acahricepa; 34, P. aeminudua; 35, P. maavpa: 36, 
P. vermicularia. 

The specimens in the Museum were collected by Professor 
Louis Agassiz and his assistants during the Thayer Expedi- 
tion in Brazil, and by Professor Agassiz and Dr. Steindach- 
ner during the Hassler Expedition around South America. 
The names of collectors of new forms are given with the 
descriptions. 

A fuller account of all the species mentioned will be 
published later. 

2d Sxb. Vol. I. (9) Issued July IB. 1888. 
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HTPOPHTHALMID.E. 

I. Helogenes Giinther. 
1 • Helogenes marmoratus Gunther . 

II. Hypophthalmus Spix. 
NotophtJudmus Hyrtle; PsetidohypopfUhcdmvs Bleeker. 

2. Hypophthalmus edentatus Bpix. 

Hypophthalmus fnargincUuSt H, longifilia, and H, apixU Cut. So Val. 

Hypophthalmus edentulus Castelnan; Hypophthctlmus Jinibriatus 

Kner; Hypophthalmus perporosua Cope. 
Locality: Para. 

SILUEIDiE. 

I. Callophysus Miiller & Troschel. 
Pimelotropis Gill; Pseudocallophysua Bleeker. 
1. Callophysus maoropterus (LlchtenBtein). 

Pimelodus ctenodus Agassiz; Pimelodus insignis Schombnrgk, in part: 

plate, bnt not description; Pimelotropis lateralis Gill. 
Looalitiea: Obidos; Lake Joae Aasn; Cameta; Rio Negro; Santarem; 
Tonantins; Lake Manacapnra. 

II. PiMELODiNA Steindacliner. 

2. Pimelodina flavipinnis Steindachner. 

3. Pimelodina nasus sp. nov. 

Type, No. 7490. Length to base of caudal .34 m. Para. Agassiz. 

This species diflfers from ^i;ipir?7iis as follows: adipose 
fin 2 in the length (2 J in flavipinnis)) eye 8 in head (6); 
head not compressed behind the eyes (compressed); great- 
est width of head 1\ in its length (3); maxillary barbels 
reach to the end of the* adipose fin (beyond base of caudal); 
head everywhere strongly convex in a cross-section (almost 
flat between the eyes); depth above ventrals 4J (5 J-5?) ; a 
dark humeral area, otherwise plain yellow (several rows of 
brown spots on the upper half of the body). 

Elongate fusiform, the back compressed, trenchant; 
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width, above ventrals, 1| in the greatest depth. Head short, 
flat below, regularly convex above; profile very steep and 
almost straight. The thick skin obliterates the outlines of 
all the bones. Occipital process long and narrow, not 
reaching the dorsal plate. 

Eye small, its anterior margin equidistant from the snout 
and the free border of the opercle, its diameter 4 in the 
snout, 8 in the head, 2| in the interocular. Posterior nasal 
opening a transverse slit. 

Maxillai-y barbels reaching to or beyond the end of the 
adipose fin; mental barbels reaching beyond base of the 
pectorals, the post-mentals beyond their tips. 

Mouth entirely inferior, the snout projecting beyond 
it more than one diameter of the eye; lower jaw weak, the 
teeth scarcely evident, in a very narrow band; the teeth of 
upper jaw in a somewhat wider band. 

Gill-rakers 7+17. 

Distance of dorsal fin from tip of snout 3 J in the length; 
first dorsal ray high and slender, scarcely spinous; the free 
margin of the fin straight. Adipose fin beginning imme- 
diately behind the dorsal, its base 2 in the length. 

Caudal fin deeply forked, the lobes of equal length, 
longer than the head. 

Fourth anal ray highest, higher than the fin's base, 2 in 
the length of the head. 

Ventrals inserted little nearer anal fin than to tip of 
snout, I5 in the head. 

First pectoral ray scarcely spinous, slightly serrate on its 
inner margin, about as long as the head. 

Axil and humeral region blackish, otherwise uniform 
yellowish. 

Head 5^; depth 65; depth of peduncle 13; Br. 9; D. 7; 
A. 12. 

III. PiBiNAMPUS Bleeker. 

4. Pirinampus pirinampn (Spix) . 

? Pimelodus barbancho Hnmboldt; Pirinampus lypas Bleeker. 
Locality: Cameta. 
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IV. LuciOPiMELODUS gen. nov. 

Type, Pimelodua pnUi Valenoiennes. 

First dorsal and pectoral rays not spinous, flexible and 
longer than any of the succeeding rays. Free margins of 
the dorsal and anal emarginate. Barbels scarcely mar- 
gined. Head depressed; snout elongate spatulate. Font- 
anel continued to the base of the occipital process. Oc- 
cipital process a mere ridge. 

5 . Lnoiopimelodus pati ( ValenoienneB ) . 

Locality: Baenos AyreB. 

6. Lnoiopimelodus platanus (Gaother) . 

V. PsEUDOPiMELODUS Blcekcr. 

Zungaw Bleeker; Bairachoglanis Gill; LophioMurua Stein- 
dachner. 

g LapMosiluriis, 

7. Pseadopimelodos alezandri Steindachner. 

Paeudopimelodua agasaizii. Steindachner. 

JJ Batrachoglanis, 

8. Pseadopimelodos parahybee Steindachner. 

Pseudopimdodus charus Steindachner (not C. & V.) 
Locality: Santa Cruz. 

9. Fseudopimelodus raninus (Cuv. & Vai.) 

10. Fseudopimelodus pulcher Bonienger. 

§ Paendopimelodus, 

11. Fseudopimelodus zung^aro (Humboldt.) 

Pimelodua bufoniun, charus and mangurus Cuv. & Val.; Zungaro hum- 

boldtii Bleeker. 
Locality: Goyaz. 

12. Fseudopimelodus acanthochirus sp. nov. 

Type, No. 8133, one specimen, .063 m. Guru pa. 
Type, No. 8157, one specimen, .045 m. Tajapuru. 
Type, No. 7732, two specimens, .093— .114 m. Teff^. 
Collected by Professor Louis Agassiz. 
Type, No. 7332, one specimen, .12 m. Jutahy. 



SOUTH AMERICAN NEMATOGNATHI. 123 

Depth, behind the humeral process, less than the width, 
tapering to the caudal peduncle. Head depressed, as wide 
as long. Frontal fontanel not continued behind the eye; 
an elongate occipital fontanel. Occipital process short, 
but meeting the longer dorsal plate. Large round pores on 
the head, most numerous on the snout and chin. 

Eye small, 2^ in the snout, 8.| in the head, 3 in the in- 
terorbital. 

Barbels all short, those of the maxillaries extending 
about to middle of pectorals. Mouth more than half as 
wide as length of head; intermaxillary band of teeth with 
a sharp, backward projecting angle; mandibulary band of 
teeth shallower than the intermaxillary band, about as deep 
as one diameter of the eye, scarcely widened in front. 

Humeral process nearly horizontal, strong, triangular, 
not reaching middle of pectoral fin. 

Distance of dorsal fin from tip of snout 2^ in the length; 
the dorsal spine stout, toothed on its outer margin, 2 in head, 
the rays higher, nearly uniform. Distance of adipose fin 
from the dorsal more than the length of the dorsal fin; the 
adipose about as long as the dorsal fin. 

Caudal fin long, scarcely shorter than the head, rounded. 

Anal fin beginning and ending a little in advance of the 
anterior and posterior ends of the adipose; the tips of the 
anal rays reaching base of caudal fin when laid back. 

Ventrals inserted under the vertical from last dorsal ray, 
1}-1| in the head. 

Pectoral fin extending to the ventrals in young, much 
shorter in adult specimens, tlie spine 1^ in head, little 
shorter than the longest ray, very much depressed, the 
teeth equally strong and long on .both margins, those on 
the outer margin directed toward the tip, on the inner 
margin toward the base of the spine. 

Abdominal region sometimes covered with small papillae; 
anterior portion of the lateral line with larger papillae or 
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short tentacles. Lateral Hue sometimes not extending to 
the caudal fin. 

Chocolate color; head faintly marked with lighter; a zig- 
zag light bar from gill-openings across the nape; dorsal fin 
dark brown, a short, transparent bar on the lower half of 
the last four dorsal rays; base and posterior third of caudal 
fin dark brown, the intermediate region transparent with 
dark mottlings; anal dark brown, margined with white, and 
a white bar on lower half of the last five rays; ventral and 
pectoral fins dark brown. 

Head 3J; depth 5; Br. 8-9; D. I, 6; A. 10. 

VI. Rhamdia Bleeker. 
Pterotwtus Swainson; Pimclonotus Gill; ? NotoglanisQxmWier. 

DOUBTFUL SPECIES. 

I. Pimelodiis vcltfer Humboldt; II. Pimelodus argen- 
tinus Humboldt; III. Bhamdia laukidl Schomburgk; IV. 
Pimelodus grunnieiia Humboldt. 

§ Nov. ? Occipital process and fontanel none. 

13. Bhamdia breviceps (Kuer.) 

^ Rhamdia. 

14. Bhamdia schomburg^kii Bleeker. 

Pimelodus rtiarulatns Schomburgk 

15. Bhamdia bathyurus Cope. 

16. Bhamdia obesa sp. nov. 

Type, No. 7518. Length .26 m. Teffe. L. Agassiz. 

Occipital process present; fontanel not continued be- 
hind the eye; jaws equal; intermaxillary band of teeth of 
about equal depth throit^hout; no dark lateral band; pores 
on the head not aggregated; dorsal I, (5; maxillary barbels 
extending beyond middle of the adipose fin in the adult. 
Vent midway between the bases of tlie caudal and pectoral 
fins. 
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Body short and deep, its greatest width less than its 
greatest depth. Head short, its width 11 in its length, 
width, at the angle of the mouth, 2 in its length; the head 
flat above, covered with very thin skin, the surface of the 
bones deeply furrowed, striations radiating from the eyes 
and from the pit at the base of the occipital process. Font- 
anel a narrow fissure between the frontal bones. Occi- 
pital process very long, partly concealed under the skin, 
reaching more than half way to the dorsal spine to near the 
large, concealed, dorsal plate. Pores scattered over the 
head. 

Eye round, 2^ in snout, 6^ in head, 2 in the interorbital; 
its posterior margin in front of the middle of the head. 

Maxillary barbel (torn on one side) extending to tips of 
middle caudal rays; mental barbels reaching middle of pec- 
toral, post-mental to midway between tip of pectoral and 
base of ventral. 

Jaws equal, mouth comparatively small; teeth of the 
mandible as usual; the intermaxillary band of teeth 
shallowed and interrupted in the middle, its depth about 9 
in its width, without backward projecting angles. 

Gill-rakers 3+9. 

Distance of dorsal spine from tip of snout 21 in the 
length ; dorsal fin shorter than high, the highest ray If in 
the head. Distance of adipose fin from the dorsal equal to 
one-third the length of the latter fin; adipose fin twice as 
long as the dorsal fin, 3 in the length. 

Caudal deeply cleft, the lobes longer than the head, 
about 3 in the length. 

Anal fin short and high, its margin narrowly convex, its 
highest ray 2 in the head. 

Ventrals inserted below the vertical from the last dorsal 
ray, IJ in head. 

Pector^ spine strong, terete, short hooks on its outer 
margin near tip and short teeth nearly the entire length of 
the inner margin; 1^ in the head. 
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A large, dark humeral spot; fins dusky, the usual pale 
bar on the dorsal fin near its base. 

Head 3^; depth, below dorsal spine, 5, above first anal 
ray 4J; depth of caudal peduncle 8; Br. 7; D. I, 6; A. 10. 

17. Rhamdia sebsB (Cay. & Vai.) 

PimeloduB ategelichii <£* musculus MfiUer & Trosohel; Pimelodus holo- 

melas As mulleri Qu other. 
Loonlities: TonaDtins; Garapa; Bio Janeiro; Bahia; Xingn; Santa 

Crnz; Cndajas; Bao Matheos; Bio Dooe; Serpa; Tabatinga; Goyaz; 

Para; Teff^; Surinam; Villa Bella. 

17. (a.) Rhamdia sebflB kneri (Steindaohner.) 

/ / Pimelonotus viUoni Gill. 
Localitiea: Tabatinga; Jutahy. 

18. Bhamdia foina (Miiller & Trosohel.) 

19. Bhamdia homilis (Gunther.) 

20. Bhamdia cinerascens (Gtinther.) 

21. Bhamdia pentlandi (Cnv. & Val.) 

22. Bhamdia quelen (Quoy & Gaimard.) 

Pimelodus HellonisyiiMleT&TtOHchel; ? Pimelodus hahianus CastelnekXi; 

Silurus sapipoca Natterer; Pimelodus wuchereri Gunther; Pimelodus 

(jueleni cuprea Steindachner; Pimelodus cuyahcr Steindaohner. 
liOcalitieB : Santa Clara; Rio Mucuri; Juiz de Fora; Campos; Rio 

Jequitinhonha; Mendez; Rio de Janeiro; Macacos; Sao Matheos; 

Rio Parahyba; Cauuavierias; Rio Grande do Sul. 

23. Bhamdia multiradiatuB (Kner.) 

Pimelodus arekaima Schomburgk descr. not plate. 

24. Bhamdia sapo (Valenciennes.) 

Locality: Rio Grande do Sul. Emperor's collection. 

25. Bhamdia hilarii (Cuv. & Val.) 

Locality: Bon Jardin, on the Rio San Francisco. 

26. Bhamdia wagneri (Gunther.) 

Pimelodus cinerascens Kner & Steindachner (not Gunther) ; Bhamdia 

bran$fordii Gill. 
Localities: Gorgona ; Rio Chagres ; Rio Obispo; Turbo, Atlantio 

Coast of Central America. 

27. Bhamdia longicauda Bouienger. 

28. Bhamdia dorsalis Gill. 
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29. Bhamdia poeyi rp- nov. 

Type, one apeoimen. Length .175 m. (to base of caudal fin); Goyaz; 
Senhor Honorio. 

Width of the body about equal to its depth; much com- 
pressed toward the caudal tin. Head short, flat above, the 
sides not very steep, the greatest width 1^ in its length. 
Fontanel not continued behind the eyes. Occipital pro- 
cess very short, triangular, reaching two-sevenths the dis- 
tance from its base to the dorsal spine. A few large pores 
about the head. 

Eye 3 in snout, 7 in head, 1^ in the interorbital. 

Maxillary barbels scarcely reaching the vertical from the 
dorsal spine; post-mental barbels about reaching to the gill 
opening, the mentals less than half as long. Branchiostegal 
membranes separate to below the anterior part of the eyes. 
Gill-rakers 3+7. 

Distance of dorsal spine from tip of snout less than 3 in the 
length. Distance of adipose fin from the dorsal fin equals 
the length of the dorsal; adipose fin very low in front, its 
base about 3} in the length. 

Pectoral and ventral fins very short; pectoral spine short, 
terete, about half as long as the head, its outer margin 
smooth, the inner margin with strong teeth the entire 
length. 

Color brown, the sides and back densely covered 
with small brown dots and more minute black dots; a dark 
humeral spot, a narrow dark lateral band. 

Head 4^; depth, above first anal ray, 7; depth of pe- 
duncle 9J; Br. 6; D. 1, 6; A. 13. 

30. Khamdia tenella sp. noy. 

Tjpe, Kg. 7547. Length .31 m. Cndajas. 

Width behind the head «qual to the depth, tapering to 
the strongly compressed, caudal peduncle. Head broad 
and flat transversely, its greatest width 1^ in its length; 
profile regularly and strongly convex; width at angle of 
mouth 2 in length of head. Fontanel a narrow slit be- 
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tween the frontal bones. Occipital process extending^a 
third of the space from its base to the dorsal spine. 

Eye, 3 in snout, 9 in head, 2^ in the interorbital. 

Maxillary barbels reaching beyond the dorsal fin; mental 
barbels to base of pectorals, post-mentals to middle of pec- 
torals. 

Lower jaw shorter than the upper; intermaxillary band 
of teeth twice as deep at outer margins as at the middle; the 
greatest depth of the band 3.J in its width. 

Gill membranes separate to below angle of mouth; gill- 
rakers slightly branched, S-f-lO. 

Distance of dorsal fin from tip of snout 3 in the length; 
dorsal rays of nearly uniform height, higher than the spine. 
Distance of the adipose from the dorsal fin 2 in the length of 
the dorsal fin, its distance from the caudal less than a diam- 
eter of the eye. 

Caudal deeply forked, the lower lobe broader, rounded, 
1^ in head. 

Anal longer than higb, its longest ray 2 J in head; tip of 
the anal fin not reaching the vertical from the end of the 
adipose by the length of the snout. 

Ventrals inserted behind the vertical from last dorsal ray, 
2 in head. 

Pectoral spine very strong, scarcely shorter than the 
longest ray, recurved hooks on upper three-fourths of its 
outer margin; a deep groove almost the upper half of 
its inner margin, the basal third roughened; its length 1| 
in head. 

Color brownish; fins dusky; adipose margined with 
black. 

Head 4J; depth 6J; depth, above first anal ray, 8; depth 
of caudal peduncle 10; Br. 7-8; D. I, 6; A. 11. 
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§ Bhamdella subg. nov. 

Type, Rb«mdia eriarcha, dov. 

Fontanel continued to the occiput, a bridge across it be- 
hind the orbit. 

31. Bhamdia miorooephala (Keinhardt). 
S2. Bhamdia notata (Schombnrgk). 
33. Bhamdia eriarcha sp. nov. 

One specimen .28 m. in length. Dom Pedro. Bio Grande do Sal. 

Body elongate, slender, the width below the dorsal spine 
less than the depth. Head long, pointed, entirely covered 
with skin; the fontanel continued to base of occipital 
process, which reaches about half way t-o dorsal spine; the 
head flattish above, snout long and pointed; the width at 
angle of mouth 2^ in length of head. 

Eye large, 2 in snout, 4.J in head, its center about one- 
fourth nearer posterior margin of opercle than to tip of 
snouty the interorbital less than a diameter of the eye. 

Maxillary barbels reaching posterior edge of opercle; 
]>ost-mental barbels not to gill-opening if drawn horizontally 
backward. 

Upper jaw produced; lips thick, strongly plicate; inter- 
maxillary band of teeth deep and narrow, the teeth minute; 
no teeth on vomer or palatines; teeth of the mandible 
similar to those of the upper jaw, in a narrow band which 
tapers backward. 

Gill-membranes separate to below center of eye; gill- 
rakers l-|-5. 

Distance of dorsal fin from tip of snout 2| in the length; 
first ray of dorsal scarcely spine-like, smooth, its height, in- 
cluding filament, I5 in length of head; highest ray I5 in 
head, higher than the length of the fin. Adipose fin 2| in 
the length, distant from the dorsal fin as far as the base of 
the dorsal fin is long. 

Caudal forked to its base, the upper lobe greatly pro- 
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duced, much longer than the head (broken off in the speci- 
men). 

Anal long and low, the posterior rays highest, 2^ in head, 
the tips not reaching as far as the end of the adipose by 
more than one diameter of eye. 

Ventrals broad, reaching the anal, IJ in head. 

Pectoral spine strong, both edges roughened, I5 in head, 
the longest rays IJ in head. 

Color, chocolate above a black lateral band, much lighter 
below it; fins plain. 

Head 4|; depth 7; depth of caudal peduncle 14; D. I, 6; 
A. 15. 

34. Rhamdia ezsudans ( Jenyns). 
dd."* Bhamdia jenynsii (Guuther). 

Pimetodus gracilis Jenyns (not Val.). 
Locality: Maldonado. 

*NoTE. — The following two species from Mexico are in 
the collection of the Museum of Comparative Zoology. 

Bhamdia Parryi sp. nov. 

Types, No. 26292 a. Six specimens .093 — .10 m. in length. Rio Zana- 
leneo. near Tonala, Chiapas. Mexico. 

Related to Bhamdia jent/nsiiG uniher. 

Head conical, its width 1} in its length, its depth at base of occipital pro- 
cess IJ-IA; top of head entirely covered with thin skin; fontanel extending 
from in front of the eyes nearly to the ba^e of the occipital process, sepa- 
rated into two parts by a narrow bridge opposite the posterior orbital rim; 
occipital process very narrow and short, the exposed portion as long as wide, 
extending backward, imbedded in the skin, one-third the distance from its 
base to the dorsal spine. Dorsal plate rather large, triangular, entirely hid- 
den by skin, not articulating with the occipital process; space between an- 
terior and posterior nasal openings equal to the diameter of the eye which is 
2 in anteorbital, 1} in interocular, 5 in head. 

Maxillary barbels short, extending to or beyond dorsal fin, mentals and 
post'mentals inserted in a nearly straight line, the former reaching edge of 
gill-opening, the post-mentals to base of pectoral. 

Lower jaw entirely included; width of mouth 2J-3 in head; band of teeth 
of equal depth in both jaws, the intermaxillary band about 3 in head. 

Dorsal spine If in head, equidistant from snout and first anal ray, highest 
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36. Bhamdia minnta lifltken. 

Localities: Bio Janeiro; Maoaoos. 

VII. PiMELODELLA gen. nov. 
Pseudorhamdia Steindachner (not Sleeker). 

Type, Pimelodtu crUUUus, 

Head entirely covered with skin; occipital process nar- 
row, of the same width throughout, meeting the dorsal 
plate; fontanel prolonged backward to the occipital pro- 
cess with a bridge across it behind the eye. 

lay 1} in head, the dorsal fin about one-third higher than long; distance be- 
tween first dorsal and adipose fins greater than the length of the dorsal; 
adipose fin ^3} in the length. 

Caadal lobes short and broad, the lower one very broadly rounded, the 
npper slightly longer and more pointed, 4-5 in the length. 

Anal rays short, more than two in head. Ventrals 1} in head. 

Pectoral spine depressed, short and stout, slightly more than one-half the 
length of the head, with numerous straight teeth on the posterior margin to 
near the tip, the longest about one- third the width of the spine; recurred 
hooks on the anterior margin. 

Pores on the chin and a few minute ones on head. 

Oolor light chocolate; a well-defined black band along the sides, continued 
through the eye and around the snout; numerous dark points scattered 
over the body; a purplish area at base of dorsal; sometimes narrow vertical 
bars along each side of the dorsal rays; caudal dusky. 

Head ^-^; depth 4^; Br. 6 or 7. D. I, 5-6; A. 12-14. 

I^h^miiift. petenonsil Ounther. 

Pimelodua petenensU Giinther, Gat. Fish. Brit. Mus. V. 126, 1864 (Lake 
Peten); id. Fish. Central America 393, 1866. 
Three specimens: length .115— .125 m. Bio Zanaleneo, Chiapas. Mexico. 

Body below the dorsal spine scarcely deeper than wide, tapering to the 
caudal peduncle; head little wider than the body, its greatest width 1^ to 1} 
in its length; flattened above; the profile steep and little convex, not de- 
curved at the snout; snout flat and broad, its width at the angle of the 
mouth 2-2} in the length of the head. Fontanel becoming very narrow 
behind the eye, continued to the base of the occipital process. Occipital 
process narrow, not reaching half way to the dorsal plate. 

Eye small, round; little nearer tip of snout than to opercular margin; 
2-2} in snout, 2 in interorbital, 6-6} in head. 

Maxillary barbels reaching to end of dorsal or little beyond base of ven- 
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37. Pimelodella oriitatuB ( Mailer & Trosohel ) . 

PimeloduB insignia Sohomburgk; descriptiou, not plate; Pimelodua agashii 
Steindachner; Pimelodua ophthalmicua Cope. 

Localities: San Goncallo; Avary; Villa, Bella; Jntahy; Topajos; Ria 
Macnri; Tabatinga; Hyavary; Coary. 

38. Pimelodella weeselii (Steindachner) . 

Localities: Cudajas; Para; Marajo; Rio Madeira; Rio Pnty; San- 
tarem. 

39. Pimelodella graoilLl (Valenciennes ) . 

Locality: Goyaz. 

40. Pimelodella pectinifer sp. dov. 

Type, No. 7508; length .19 m. Campos. Hartt k Copeland. 

Body robust, compressed posteriorly; head conical, its 
greatest width IJ in its length, its depth at base of occipital 
process equal to its width. Profile straight from dorsal to 
eyes, thence decurved forward; head convex transversely. 
Lateral margins of occipital process concave; distance from 
the anterior to the posterior nostril IJ in eye. 

trals; mental barbels to base of pectoral, post-mental about to middle of 
pectorals. 

Mouth wide, terminal, the lower jaw slightly the shorter; teeth of the up- 
per jaw in a band of uniform depth, interrupted in the middle, its depth 
about 6 iu its width. 

Gill membranes separated by a deep notch; gill*rakers 2+6. 

Distance of dorsal fin from snout 2}-<2} in the length; dorsal tin as long as 
high, its free margin ronnded; highest dorsal ray l|-2in head; distance of the 
adipose from the dorsal fin equals the length of the dorsal; adipose fin 2}-3^ 
in the length. 

Caudal divided to near its base, the lower lobe much the broader^ 
rounded; the upper lobe pointed; the lobes about equal in length, 1^ in 
head. 

Anal short and high, about as high as long, 2 in head. 

Veutrals inserted considerably behind the vertical from the last dorsal ray^ 
about half as long as the head. 

Pectoral spine strong, recurved teeth along its anterior margin, strongest 
near the tip; much weaker teeth along its posterior margin to near its tip, 
its length 2^-2j^ in head; the longest ray \\ in head. 

Body brownish, covered with numerous dark dots; lower part of cheeks 
and opercles similarly spotted; fins with small spots. 

Head 4-4^; depth 5^-6}; depth of caudal peduncle 10; Br. 7; D. I, 6; A. 
11-12. 
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Maxillary barbels not extending to the adipose fin; men- 
tal barbels reaching base, post-mentals to middle, of pec- 
toral fins. Width of intermaxillary band of teeth 4 in 
length of head. 

Eye IJ in snont, 4 in head, nearer posterior margin of 
opercle than to the tip of snout. 

Gill-membranes separate to below anterior margin of the 
eyes. Humeral process extending to middle of pectoral 
spine. 

Dorsal spine inserted nearer tip of snout than to origin 
of anal, its height 1| in head, the highest dorsal ray about 
equal to the length of the head. Adipose fin 4 in the 
length, its distance from the dorsal fin equals three-fifths of 
its own length. 

Caudal fin about 4 in the length . 

Anal fin convex, its highest ray If in head. • 

Ventrals inserted behind the vertical from last dorsal ray, 
not reaching the anal by one-third their length. 

Pectoral spine 1 in length of head, the fin not reaching 
ventrals by one-half its length. 

Color uniform light brownish. 

Head 4?; depth 5.^; Br. 6; D. I, 6; A. 12. 

41. Pimelodella modestus (GOntber). 

42. Pimelodella elong^tus (Ounther) . 

43. Pimelodella lateristrisra (Muiier & Trogchei). 

Localities: Santa Clara; Rio Mncnri; Kio Dooe; GannaTierias; Sao 
Matheos; Mendez; Rio Trombetas; Obidos; I^a. 

44. Pimelodella harttii ( steindachner) . 

45. Pimelodella bnokleyi (Bouieuger) . 

Localities: Rio Parahyba; Macacos. 

46. Pimelodella vittata ( Kroyer ) . 

Localities: Rio San Francisco; Minas Geraes; Sao Matheos; Rio 
Jeqaitinhonha. 

47. Pimelodella ohagresi (Steindachner). 
Locality: Obispo River. 

48. Pimelodella brasilienaii (Steindachner). 
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DOUBTFUL SPECIES OF Pimeloddla OR OF Pimelodus. 

I. Rhaindia cyanostigma Cope. II. Silurus quadrimacu- 
latua Blocli. 

VIII. Pimelodus Lac^pede. 

Pseudarioidea dc Pseudorkamdia Bleeker; PaeudorJiamdia 
Liitken. 

49. Pimelodus eqnes Mailer & TroBobei. 

Localities: Amazon near Fonteboa; Teff^; Obidos; Villa Bella; Joie 
Fernandez; Xingn; Tonantins; Hyntaby; Lake Hyanuary. 

60. Pimelodus omatos Kner. 

8iluru8 megacephalua Natterer. 
Locality: Goyaz. 

61. Pimelodus albicans (Cuv. & Val.) 

Ariua cUbidua Val.; Arius m^roti YAl.fide Ounther, 
Locality: Rio Plata. 

52. Pimelodos piotus Steindacbner. 
Locality: Hyavary. 

53. Pimelodus olarias (Bioob.) 

Pimelodus macalcUus Lac^p^de; Pimelodus rigidus Spix; Pimelodus 
blochii Cav. A Val.; Pimelodus arekaima Scbomburgk (plate, not 
descriptioo): Mystus ascita Qronow; Pimelodus macronemaBleeVer ; 
Pseuflariodes albicans Lutken; / Pseudariodes pantherinus "LiXtken; 
Pseudorhanidia piscatrix Cope; Piramutana macrospila GiintheT. 

Localitie:!: I. var. (?) maculalus, Rio das Velbas; Uraguay; Jequit- 
inboDhn; Rio Grande; Goyaz. 

II. vara. (?) macrospila, arekaimi, piscatrix^ and nov., Para; Porto do 
Moz; Santarem; Obidos; Villa Bella; Coary; Teff<i; Fonte Boa; 
Tabatinga; Hyavary; Oudajas; Rio Gongalio; Montalegre; Rio 
Reto; Rio Puty; Manacapiini; Tonantins; Lago Alexo; Cameta. 

III. var. ( ?) uoT., Rio San Francisco. 

IV. var. (?) nov., Avary; Para; Iga; San Qongallo; Jutaby; Rio 
Puty. 

V. var. (?) m^icronema, Amazon. 

We have repeatedly examined and compared the 300 or more speci- 
mens in the collection, and can come to no other conclusion than 
that the many synonyms given here all refer to this extraordinarily 
variable species. 

54. Pimelodus grosskopfii steindacbner. 
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66. Pimelodns labfosus Kroyer. 
66. Pimelodns valenoiennifl Kroyer. 
67.itfPimelodiis wettermanni Reinhardt. 

68. Pimelodns altipinnifl Steindachner. 

Locality: Para. 

69. Pimelodns fur Reinhardt. 

PimeloduB mierostomuB Steindaohner. 

Localities: Rio das Velhas; Qiqoitiba; Rio San Francisco. 

IX. GEN. NOV. ? 

Head behind the eyes granulated; fontanel not extending 
behind the eyes; occipital process not reaching the dorsal 
plate. Barbels compressed, ribbon-like. 

SO. Pirinampns (?) agassiiii steindachner. 

X. CoNOBHTNCHOS Bleeker. 
§ Conor hy^fichos, 

61. Conorhynohos conirostriB (Cav. & Val.; 

§ Nov. ? 

62. Conorhynohos glaber Steindachoer. 

XI. Bagbopsis Liitken. 
68. Bagroptifl reinhardti Lfitken. 

XII. PiRAMUTANA Bleeker. 
64. Piramutana piramnta (Kner.) 

XIII. Platynematichthys Bleeker. 
66. Platynematichthys punotalatus (Kner.) 

Bagrus nigripunclatua Kuer. 

66. Platynematichthys araguayensis (Castelnan.) 

XIV. Phractocephalus Agassiz. 

67. Phractocephalus hemilioptems (Bloch & Schneider.) 

PhrdctoctphaluB hicolor Agassiz. 

Localities: Xingu ; Coary; Tefli ; Manacapnrn ; Obidos; Lake Hy- 
annary. 
Id Sxb. Vol. I. (10) iMued July 18, 1888. 
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XV. SoiADES Miiller & Troschel. 
Ldariua and SciadeicJUhya Bleeker. 

§ Sciadea, 

68. Soiadet piotlU Mailer & Troschel. 
AriuB hngibarhia Castelnau. 
Looaliiies: Rio Negro; Villa Bella. 

§ Sciadeoides nov. 

Sarfaoe of the head and oooipital process entirely covered with thick 
skin. Head little longer than broad. 

£9. Soiadet marmoratus Oili. 

Locality: Tabatinga. 

XVI. Brachyplatystoma Bleeker. 
Piratinga and Malacohagnia Bleeker. 

70. Brachyplatystoma filamentosnm (Liohtenstein.) 

71. Brachyplatystoma vaillanti (Cnv. k Val. ) 

PlcUystoina affine Cnv. & Val). Platystoma mucosa Vaillant.^=P/a<|f- 
iioma verrueoBum Boulenger. 

Localities: Tabatinga; Parx; Porto do Moz; A vary; Rio Puty; Jaiz 
de Fora on the PHrahyba. 

72. Brachyplatystoma reticulata (Kuer.) 

73. Brachyplatystoma roosseauxii (Castelnau.) 

Bagrus tjoUalh Heckel. 
Locality: Para. 

XVII. DuoPALATiNus gen. nov. 

Head narrow, little depressed, the width of the snout IJ 
in the greatest width of the head. Upper jaw little longer 
than the lower. Teeth all alike, the vomerine patches far 
removed from the palatine patches. Adipose fin twice as 
long as anal. 

This genus is most nearly related to BrachiJiylatyatoma in 
which the teeth of the inner series of the intermaxillaries 
are long, slender and depressible; of the outer series short, 
recurved and fixed. 
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74. Dnopalatinns emarginatns (Out. & Val.) 

Localities: Rio San Franoiaco; Bio das Yelhas. 

XVin. Steindaohneru gen. nov. 

Type, Sleindaehneria amblyuruB nov. 

No teeth on the palate; teeth on the vomer in one or two 
patches; no dermal ossifications about the head; adipose fin 
much longer than anal. 

75. Steindaohneria amblynnis sp. nov. 

PlcUystoma parahyha Steindachner (in part.) 

Types, No. 7324, 2 specimens; .35 and .38 m. long. Jeqnitinhonha. 
Hartt k Copeland. 

Body slender. Head much depressed, its width at the 
angle of the month is two-thirds of the greatest width of the 
head which equals its length. 

Eye 3 in snout, 8^ in head, 3^ in interocular. 

Maxillary barbels extending to the adipose fin. 

Teeth on the vomer in two patches. 

DoxmJ spine slender, 2^-3 in head, the rays 1% to 2. Base 
of the adipose fin almost twice as long as the base of the 
anal. Pectoral spine 2 in head; its outer margin roughened, 
its inner margin with sharp teeth. Caudal fin broadly 
rounded. 

Upper parts brownish, marked with round spots which 
are smallest on the head, sometimes confluent into vermicu- 
lations; adipose and caudal fins with spots; membrane of 
dorsal fin sometimes with a vertical series of spots; other 
fins dusky. 

Head 4; Depth 7J; Br. 9 or 10; D. I, 6; A. 12. 

S. parahi/bce has the caudal deeply lobed, D. I, 7. 

78. Steindaohneria parahybsD (Steindachner.) 

Locality: Rio Parahyba near Juiz de Fora. Types. 

XIX. Gen. nov. ? 

Palatine teeth present, forming, with the vomerine teeth, 
a narrow uninterrupted band. 

77. Platystoma liitkeni Steindachner. 
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XX. Hemisobubim Bleeker. 

78. Hemiflornbim platyrhynohos (Co v. ftVal.) 

Looaliiies: Manaoaporo; Rio Negro; Montalegre; Rio Paty; Lago> 
Alezo; Obidos; Coary; Tabatinga; Hyavary; Tonantins; Sao Paolo. 

XXI. PsEUDOPLATYBTOMA Bleeker. 
Hemiplatyatoma Bleeker. 

79. Pieudoplatystoma faaoiatun (LinnsBas) (in part.) 

t PlcUyaloTna trunecUum AgBAsiz; PlcUyatoma piificti/erCastelnan. 
Localities: Obidos; Coary; Hyavary. 

79 (a). Flendoplatyftoma fttsoiatnm intermedium ^ar. dot. 

Type, No. 7321, one speoimen, .42 m. long. Obidos. 

Maxillary barbels not reaching to the dorsal, mental bar- 
bel not to the pectoral, post-mentals to middle of pectorals. 
Vomerine teeth narrowly joined. 

Lower parts white, upper parts brownish, with numerous 
narrow, dark wavy lines extending to the edge of the belly; 
dorsal, pectoral and ventral fins plain yellow; caudal with 
round brown spots, the anal with a very faint dusky spot at the 
base of the last rays and an obscure streak on the tip of the 
rays; head with small round brown spots. 

79 (b). Pieudoplatystoma fasciatum tigrinum (Cuv. & Vai.) 

Locality : ObidoB. 

80- Pseudoplatystoma corusoans (Agassiz.) 

Soruhim rapnrary Spix; Platyatoma pardalU Valeucieuues; Platya- 
toma punctatum Cuv. & Val.; Platyatoma orbignianum Valencien- 
nes; Platyatoma forschhammeri Reinhardt. 

Localities: Manaos; Rio das Velhas; Rio San Francisco, below the 
falls. 

XXII. SORUBIM Spix. 
PlcUi/8to)na Agassiz (name preoccupied in Diptera.) 

81. Sorubim lima (Bloch & Schneider.) 

Sorubim ii\fraocularis Spix; Platyatoma luceri Weyenbergh. 
Localities: Mauacapara; San Paolo; Fonteboa; Tabatinga; Hyavary* 

Teffe ; Obidos; Maranon; Ucayale; I^a; Lago do Manimo; Para; Rio 

Pnty; Jntahy. 
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XXm. SoBUBiMiOHTHTS Bleeker. 
S2. Sornbimiohthys planicept (Agassiz.) 

Sorubim pirauaca Spiz; PlcUyUoma artedii Gunther; SoruhiinkMhy 

orUmi Gill. 
Localities: ManacapDrn; Hyavary; Teife. 

'83. Sornbimiohthys spatula (Agassiz.) 

Soruhvn jandia Spiz. 

84. Sornbimiohthys gigas (GOnther.) 

XXIV. Platystomatiohthys Bleeker. 
45. Platystomatiohthys stnrio (Kner.) 

Localities: Fara; Guraoa; Bio Maria. 

DOUBTFUL SPECIES. Genus ? 

I. Bagrus JUivicana Gastelnau. II. Bagrus punctida^ 
tus id. 

XXV. Tachisurus Lac^pede. 

Bagrus, OaleixMhys, Arius Cuv. & Val. ; Arius Bleeker; 
JSciddes Miiller & Troschel; Sciades Bleeker 1863, not 1858; 
Ariodea Miiller & Troschel; Hexanematichthya, Cephcdocaasis 
Netama, Guiratviga, Sciadeichthya 1858, not 1863, Selenaspis, 
HemiariiiSy Pseudarius Bleeker; Leptarius, NotariitSy Gill; 
Catluyrops Jordan & Gilbert. 

doubtful species. 

I. AHus nigrica)i8 Valenciennes; II. Arim obesus Schom- 
burgk. 

§ GaleicJUhys, 

86. Taohisnms lentiginosns sp. uov. 

Types. No. 4970, two specimens, each .39 m. long. Panama. Stein* 
dachner. 

Body nearly terete anteriorly, becoming compressed 
backward, the width above the pectorals a little greater than 
the depth. Head flat, depressed, its depth at base of occi- 
pital process Ig in its greatest width, which is about 1| in 
its length. Occipital process somewhat roughened, about 
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tivice as long as its greatest width, its margins straight and 
oblique; the middle of the fontanel above the posterior part 
of the eye. Head everywhere covered with skin; sides of 
the head and opercle with vermiculating canals. 

Eye 2^ in snout, 8^ in head, 4§ in interooular, 2^ in in- 
terorbital. 

Snout somewhat pointed; upper jaw very little project- 
ing; lips thick, teeth all villiform, the intermaxillary band 
strongly curved. Vomerine teeth in two oval patches, 
joined to the larger patches of the palatines. Mandibulary 
bands separate in front; the outer margins, if continued 
forward, forming an angle at the symphysis. 

Maxillary barbels reaching beyond base of pectorals; 
mental barbels reaching about f toward the gill opening, 
the post-mentals to the gill opening. 

Gill membrane forming a broad free margin across the 
isthmus. Gill rakers 3 -f- 4. Pectoral pore minute. Hum- 
eral process pointed behind. 

Distance of the dorsal from the snout 2J in the length. 
The dorsal spine covered with a membrane, its outer mar- 
gin granular; its height 1^ in the head, the first soft ray 1^ 
the length of the fin. Distance of adipose fin from the 
dorsal 3J-4 in the length, the fin adnate, longer than the 
dorsal. 

Caudal lunate, the upper lobe longer, somewhat falcate, 
4J-t5 in the length. 

Anal fin tivice as long as high, the highest ray 2-2] in the 
head. 

Ventrals short and broad, \\ in the head. Pectoral spine 
covered with a membrane, l.^-lf in head. 

Light brown, becoming nearly white below, the sides 
freckled; fins reddish. 

Head 4-4J; depth 5-6; D. I, 6; A. 22. 

87. Taohisuros peruvianus (Lutken). 

Locality: Callao. 
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§ SciadeicJuhys, 

88. Taehisonis flavetoens (Co?, k Vai.) 

89. Taehisums temminkianiis (Cut. & Val.) 

90. Taehisums emphysetof (Mailer & Troschel). 

91. Taehisums brandti (St«indaohner). 

? SciadtB troachelii Gill. 
Locality : Panama . 

92. Taohisums mesops (Cav. & Val.) 

95. Taehisums proops ^Cav. je Vai.) 

Locality : Pernambaco. 

94. Taehisums passany (Ca?. & Val .) 
95- Taohimms albicans (Cav. & Vai.) 

BagruB valenciennei Castelnau; Ariua valenciemiesU Guntber. 

§ Selenaspis. 

96. Taehisums hersbergii (Biooh). 

PimeloduB argenteus Licep^de; Bagrus pemecmi Cav. & Val.; Bngru» 
ca/e«<inii«Muller & Troschel; Bagrus mcaopa Kner (notC. &Y.);, 
Htxanemitichthya hymenorhinus BlecUf r. 

Localities: Para; Caruca; Bahia. 

97. Taehisums dowii (Gill). 

Arius al'iiuM Steiudachner. 
Locality: Panama. 

98. Taehisums lunisoutis (Cuv. & Vai.) 

Localities: Porto Alegre; Babia; Ntizaretb. near Bahia; Rio Janeiro^ 
Para; Porto Segtiro; Sao Matheos; CannaTierias. 

99. Taehisums parkeri (Traill). 

Arius quadriKutis Bleeker. 

g Notai'iHs, 

100. Taehisums grandicassiB (Cav. & Vai.) 

Localities; Mtiranbao; Bahia. 

100a. Taehisums grandieassis parmooassiB (Cuv. & Val.) 

Localities: Bahia; Sao Matheos; Maranhao. 

100b. Taehisums grandioassii strietieassis (Cav. & Val.) 

Localities: Bahia; Maranhao. 
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§ Netxima. 
101 . Taohisimis dnbius (Bieeker ) . 

102. Taohisums keMleri (Steindachner). 
Locality: Panama. 

103. TachiflOrus inSOnlptUS (Jordan & Gilbert). 

104. TachisuriU planicept (Steludachner). 

105. Tachisurus platypogon (Oantber) . 

Localities: Panama; Aoapalco; ? Goyaz. 

106. Tachisnrus OSOOlus (Jordan k Gilbert ) . 
Locality: Panama. 

107. TachiflOms elaUnrns (Jordan k Gilbert). 

108. Taohisurus barbus (Lac^p^de ) . 

Pimelodui commeraoii Lnc^p^ le; Bagnti barbital Qiioy & Gaimird; 

Pimelodus versicolor CHStelnan. 
Localities: Campos; Rio Doce; Rio Grande do Snl. 

g Hexanemaiichthys. 

109. Tachifluriis seemani (Gunther). 

? ? Arius assimiliB Jordan k Gilbert (not Guother). 
Locality: Panama. 

1 10. Tachisoros j ordani sp. nov . 

? AriHs (iSHim'dis Jordan & Gilbert (not Giintber). 

Types, No. 4945. Two specimens, c^\ leugtb .2.jG-.26 m. Panama. 

Rather robust, tlie width little less than the depth; cau- 
dal peduncle compressed. Head heavy, little broader than 
high, its height 1^ in its length, its width 1|-1J, its width 
at angle of mouth 2-2 J. Interorbital area flat and smooth; 
posterior portion of the head finely and sparsely granular; 
opercle and humeral process smooth. Occipital process 
about as long as broad, unusually sharply keeled. Font- 
anel extending to above posterior part of eye, continued 
as a deep groove to base of occipital process. 

Eye large, IJ in snout, 5 J in head, 2 in interorbital, 2} -3 
in interocular. 

Maxillary barbels extending to the pectoral pore, post- 
mental at least to the gill-opening, mental about three-fifths 
as long as the post-mental barbels. 
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Snout blunt, decurved; upper jaw a little produced. 
Teeth all villiform, those on the vomer forming two small, 
separate, ovate patches which are contiguous to the twice or 
thrice as large palatine patches. 

Gill-membranes forming a fold across the isthmus. Gill- 
rakers 6 -|- 9. 

Pectoral pore large; vertical series of pores on the sides. 

Distance of dorsal spine from the snout 2|-2J in the 
length ; the spine of the dorsal and pectoral fins granular 
on the basal half of thoir outer margins; the inner margins 
serrate almost their entire length; the spines equally long 
li in head. Distance of adipose fin from the dorsal 3^ in 
the length, the adipose more than half as long as the dorsal 
fin, its posterior margin free. 

Caudal deeply forked, the upper lobe longer, somewhat 
falcate, 3j-4 in the length. 

Anal fin about as long as high, deeply emarginate, its 
highest ray 2| in the head. 

Ventral fins not reaching the anal, 2 in the head. 

Top of head and dorsal surface dark blue with metallic 
lustre, becoming silvery below; lower caudal lobe dusky; 
basal half of the inner surface of the paired fins black. 

Head 3|-3i; depth Si-o^; D. I, 7; A. 18. 

111. Tachisunis coerulescens ^Gunther). 

118. Tachisoros gaatemalentis (Ounther). 

113. Tachiflams assimilis (Gunther). 

1 14. Tachisoms sorinamensiB ( Bieeker ) . 

115. Tachisoms dasyoehpalus rGuother). 

116. Tachisoms longioehpalos sp. nov. 

Type, No. 4972. Oae specimen, (^; length .23 m. Panama. Stein- 
dachner. 

Elongate, slender; greatest width little greater than 
depth. Head long and depressed, its greatest width l.J in 
its length, its greatest depth little more than half its length. 
Top of head obscurely granular, the granules almost en- 
tirely concealed by the skin; interorbital area fiat and with 
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four ridges which are obscurely granular, the inner two 
bordering the fontanel, the outer ridges curved in front, 
extending obliquely backward from near posterior nasal 
openings; occipital process as long as broad, its margins 
concave; fontanel continued as a deep groove to base of 
occipital process; opercle faintly striate; humeral process- 
entirely covered with thick skin, not granular. 

Eye lateral, but well above angle of mouth, its diameter 
1^ in snout, 6 in head, 3 in interocular. Snout depressed, 
rounded in front. 

Maxillary barbels extending scarcely beyond base of 
pectorals; mentals not reaching gill-opening. 

Upper jaw little projecting; width of mouth 29 in head. 
Intermaxillary teeth long and slender, the depth of the 
band 4^ in its width; vomerine and palatine teeth obtusely 
conical, the vomerine patches separate, contiguous to, but 
not confluent with the palatine patches. 

Gill-membranes not forming an angle where they meet,, 
with a rather broad, free margin. Gill-rakers short and 
thick, 4-f-5. 

Pectoral pore small; vertical series of pores on the sides. 

Distance of dorsal fin from snout 25 in the length, the 
spine 1| in head, its outer margin with granular teeth near 
its base, its inner margin with short teeth. Distance of 
adipose fin from the dorsal, 3J in the lenf^tli. Adipose fin 
mucli longer tlian high, as long as the dorsal fin. 

Caudal fin forked, the upper lobe one-third longer than 
the lower, veiy nearly as long as the head, 85 in the length. 

Anal fin emarginato, scarcely longer than high, its height 
2J in the head. 

Ventrals reaching almost to the anal, about 2 in head. 

Pectoral spine a little longer than the dorsal spine, IJ in 
the head; its outer edge roughened, inner edge with rather 
sharp teeth. 

Color: brown above, sides silvery; entire under surface 
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sprinkled with brown dots: a black median line on the 
back; fins dnskj; barbels blackish. 
Head 3J; depth 6J; D. I, 7; A. 20. 

117. nudiisiims mgitpinis (Coy. k Vai.) 

Loealitjr: Para. 

118. Taohiiiinii phrygiatns (Cnv. k Vai.) 

Ariut dierperinki Bleeker. 
liOoalitj: Maranhao. 

119. Taehimnif grandoonliB Steiudachner. 

Locality: Rio Dooe. 

g Tachisuriia, 
180 nudiisiims nnohalit (Ganther.] 
121. nudiisiims agaifiiii sp. qot. 

Type, No. 7670, one specimen; length .235 m. Rio Grande do Sal. 
Senhor Albaquerqoe. 

Body compressed, especially backward, the depth greater 
than the width. Head narrowed forward, its greatest width 
1| in its length, its greatest depth about 1^; width at the 
mouth 2| in the length of the head. Top of head granular, 
the granulations forming striae nearly everywhere; occipital 
process as broad as long, with a median ridge, the margins 
coDcave. Middle of the fontanel over the posterior mar- 
gin of the pupil, continued backward as a triangular groove 
to near base of occipital process; interorbital area with the 
usual four smooth ridges; humeral process roughened, 
covered with skin; sides of the head with reticulating mu- 
cous canals. 

Eye 1^ in snout, 5^ in head, about 3 in interocular, 2 in 
interorbital space. 

Maxillary barbels about reaching gill opening; mentals 
extending about half way to gill opening, the post mentals 
not much longer. 

Upper jaw projecting; teeth villiform in the jaws, sub- 
granolar or bluntly conical on the palate, small; no ffi-anu- 
lar teeth in the inner series of the mandible ; the palatine 
patches smaller and more diverging than in spixii. 
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Gill-rakers united, joined to the isthmus. Gill-rakers 
8 + 14. 

Pectoral pore moderate. 

Distance of dorsal spine from snout 2^ in the length, the 
spine 1^ in head, serrate on its posterior margin, granulate 
in front along basal half, becoming nearly smooth above. 

Space between dorsal and adipose fins 3 J in the length, 
the adipose shorter than the dorsal fin, free posteriorly. 

Caudal forked, 4| in the length. 

Anal fin a little longer than high, its highest rays about 
half length of head. 

Ventral fins about 2 in the head. 

Pectoral spine as long as the dorsal spine, but stronger, 
serrate on its inner margin, granular along its outer 
margin. 

Dorsal surface brown ; sides and ventral surface silvery; 
fins smutty. 

Head 3J; depth 5; D. I. 6; A. 19. 

122. Tachisurus fissus (Cav. & Vai.) 

? A riu8 puncliculatus Cuv. & Val. 

123. Tachisurus melanopus (Guutber.) 

124. Tachisurus spixii (Agassiz.) 

PimeloduH albidus Spix ; Ariua wdmtua Cuv. & Val.; Arias laticept 

Giintber. 
Localities: Maranbao; Babin; Kio Jnueiro; Para; Santos in Sao 

Paulo; Abrolbos. 

125. TachisuruS furthii (Steiuda buer.) 
Locality: Pauama. 

126. Tachisurus variolosus (Cuv. & Vai.) 

127. Tachisurus multiradiatus (Qiiatber.) 

Bagrua t arioldes Kuer (Dot B. ariokles C. & V.) 

§ Catkoroj^s. 
128. TachisurUS hypophthalmUS (Steiudacbner ) 

129. Tachisurus gulosus sp. nov. 

Two specimeus, (J; leugtb .285 — .29 m. Pauama. Steiudacbner. 
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Elougate, slender, the width scarcely less than the depth. 
Head broad, strongly depressed, the profile to tip of snout 
nearly straight; greatest width of head li in its length, its 
depth at base of occipital process about 2. Occipital pro- 
cess about as broad as long, obtusely keeled. Fontanel 
very narrow, its center above the posterior margin of the 
eye, continued backward as a groove. Top of head rugose 
posteriorly. Four bony ridges between the eyes, the inner 
two margining the fontanel, the outer extending obliquely 
backward from near the posterior nostrils; sides of head 
and snout with reticulating canals. 

Eye oblique, its center over the posterior end of the man- 
dible and about on a level with the rictus, its diameter 2^ 
in snout, 8 in head, 5 in the interocular distance. 

Maxillaiy and post-mental barbels reaching to the middle 
of the pectoral fins or shorter; mental barbels to near base 
of pectoral. 

Jaws sub-equal, very thin; intermaxillary band of teeth 
very shallow in the middle; no teeth on the vomer; the 
space between the palatine patches equals 1} diameters of 
the eye, the teeth obtusely conical, in about three series in 
front, in a single series behind; mandibulary band of teeth 
little more shallow than the intermaxillary band. 

Oill membranes united and having a free margin. Gill- 
rakers 1| times as long as the eye, 12-|-30. 

Pectoral pore large; vertical series of pores on sides of 
the body conspicuous. 

Distance of dorsal fin from snout 2^ in the length; dorsal 
spine rather slender, high, 1^ in head; distance of adipose 
fin from the dorsal *Sh in the length; adipose fin as high as 
as long, its posterior margin wholly free. 

Lower caudal lobe somewhat the broader, the upper lobe 
li-lt in the head. 
Anal fin emarginate, the highest ray 2| in the head. 
Ventral fins truncate, 2|-2J in the head. 
Pectoral spine IJ in the head, its outer margin roughened; 
its inner margin with recurved teeth. 
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Color: bluish-gray above, silvery below; dorsal and 
caudal slightly dusky, other fins plain; barbels dusky. 

Head 3J, depth 5J-o|; Br. 5; D. I, 7; A. 23. 

This species is very closely related to Arias hypophthal- 
m%i8 Steind. The differences are chiefly these: 

hypopthalmua. gulosuft. ^ 

Intermaxillary band of teeth six Intermaxillary band of teeth ten 

times as vide as deep. , times as wide as deep. 

Palatine patches of teeth consider- | Palatine patches of teeth ^ as wide 

ably deeper than the intermaxillary | as the intermaxillary band, four times 

band, twice as wide as deep, the dis- ^ as wide as deep, the distance between 

tance betweeu them ^ (1 J. & G.) , them 1} diameters of the eye. 

diameters of the eye. Snout 3^ in the head. 

Snont 3f in the head. ! 

XXVI. Genidens Castelnau. 

130. Genidens genidens (Cuv & Vai. ) 

Otnideiu cuvieri d: granulosus Castlenan; Rhamdia /auAridt Bleeker 

(in part). 
Localities: Porto Alef^re; Santos; Rio Janeiro; Rio Sao Matheos; Rio 

Grande do Sul. 

XXVII. AiLURiCHTHYS Baird & Girard. 
Pimelodiis Blocker, Silures de Suriname 65, ISB-l. 

131. Ailoriohthys panamensis Gill. 

Aeluriclithys nuchalLs Giinther. 
Locality: Panama. 

132. Ailurichthys bagre (Linnajus) 

Oainchlhys gronovii <L' eiduxii Cuv. & Val.; Bagrus mncroneniua Ran- 
zaui; Afystus caroUneiisis Gronow; Pimelodua longifilis Mus. L. B. 
(fide Bleeker). 

Localities: Sao Matheos; Santos; Para; Curaca; Pernambaco; British 
Guiana; Bahia. 

133. Ailurichthys pinnimacnlatos Stt-indachuer. 

Locality: Panama. 

134. Ailurichthys marinus (Mitchi)l). 

Silurus bagre (Blocb, not of Liuna3us); FelichtUya J\lanw.nt08us Swain- 
son; OaleichthyiparroiCu.v. & Vul.; Galeich'hys blochii Cuv. <fe Val.; 
Galekhtliys bahknais Caateluau ; Aelurkhthya longispinis Gunther. 

Localities: Rio de Janeiro; Para; Bay of BaUxy; Mobile Bay; Per- 
nambuco; Victoria, Brazil. 
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XXVni. Pabadiplomystes Bleeker. 
Pmxuiiplomystax Guntlier. 

185. Paradiplomyttes conucans (Liohtenstein). 



XXIX. DirLOMYSTES Bleeker. 
Diplomystax Oiinther. 

136. Diplomyttes papillosus (Cnv. & Val.) 

?? SUurua chiUnsin Linmeus; Ariua carchariaa Leyboldt; A.villoius, 
BqucUua, micropierus and tynodon Philippi. 
Locality: Bivero of Santiago. 

XXX. Ageneiobus Lacepede. 

Ceratorhynchits Agassiz; Hypotholmus Schomburgk; Paeu^ 
dogeneiosiut dt Davalla Bleeker; Ageniosus Gunther. 

137. A§^eio8iis inermia (Blooh). 

g Ageneio8H8. 

138. A§^enei081IS brevis Steindachner. 
Locality: Goary. 

139. A§^eio8ii8 atronasos sp. nov. 

One specimen; length .095 m. Exact locality nnknown. 

Body as broad as deep under the dorsal spine. Head 
short, depressed, not much elevated behind the eyes, the 
profile nearly straight, much less steep than in hreviSy the 
head covered with thin skin, the surface of the bones longi- 
tudinally ridged; greatest width of the head 1^ in its 
length, width at rictus 1.^; snout as in brevia, broadly 
rounded in front. Fontanel short, ending over center of 
«ye, but continuing as a groove backward to the posterior 
margin of the eye. Occipital process scarcely as long as 
its basal width, coossified with the dorsal plate, its surface 
ridges somewhat granular. 

Eye 1 in snout, 3^ in head, 2 in the interocular. 

Maxillary barbel bony at base, the bony portion being 
two-thirds of the whole length of the barbel, extending be- 
yond the rictus half the total length of the barbel, its lower 
edge veryminutely crenulate near its tip. 
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Snout short, as in brevia, about 2 in the interocular width. 
Upper jaw everywhere narrowly projecting, the intermax* 
illary band of teeth about as in hrevis. 

Lateral line zig-zag, with branches extending from the 
angles. 

Distance of dorsal fin from the snout 2} in the length; 
the dorsal spine 1^ in the head, roughened in front; short 
teeth on its inner margin except near base. Distance be- 
tween the dorsal and adipose fins 2^ in the length; adipose 
fin high and short. 

Caudal forked, the lobes pointed, 1 in the head. 

Origin of anal three-fifths nearer base of caudal than to 
the rictus. 

Yentrals reaching the anal, I5 in head. 

Pectoral spine 1^ in head, otherwise like that of brevis. 

Color, purplish on the back; head dotted above and be- 
low with purple; upper lip dark purple, the lower lip with 
a very narrow purple margin; a rather obscure lateral band 
formed of dark dots; minute punctulations above the anal 
fin; all the fins more or less dotted with purplish, the caudal 
narrowly edged with that color. 

Head 3?; depth, below dorsal 6, above anal 5; D. I, 6; 
A. 30. 

140. AgeneioBos valenoiennesi Bieeker. 

Locality: Kio Puty. 

141. AgeneioBos armatuB Lacep^de. 

142. AgeneioBOB uoayalenBiB Casteinau . 

Locality: Para. 

143. AgeneioBUB dentatuB Kner. 

AgeneioHus pnrd'ilis Lutken. 
Localities: Teffe; Para; Cameta. 

144. AgeneioBOB porphyreoB Cope. 

145. AgeneioBUB dawalla (Schomburgk). 

Ageneio8u8 inermis Cuv. & Val., not of Bloch; Ageneiosusseba. Qflnther. 

§ Pseudageneioms, 

146. AgeneioBUB brevifillB Cuv. & Val. 

Locality: Serpa. 
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147. Agvneioeiii axillarii Qunther. 

XXXT. Tetranematichthys Bleeker. 

148. TMranematichthys qnadrifllii (Kner.) 

XXXII. AucHENiPTERUS Cuv. & Val. 
Euanemus Miiller & Troschel. 

149. Aneheniptenis nnchalis (Spix.) 

AuchenipteruM dentatus Cnv. & Val.; Euanemus colffmbeUs Muller & 
Troschel. 

Locality: Villa Bella. ? 

150. Aneheniptenis fordioei sp. nov. 

Type, No. 7289, one specimeu, leugth .12 m. Coary. L. Agaasiz. 

Body short, deep, compressed. Head short; its width 
equals the distance from tip of snout to middle of opercle; 
its depth at base of occipital process is little less than its 
width; top of the head covered with very thin skin, the sur- 
face of the bones striate. Occipital process twice as broad 
as long, parabolic behind, joining the dorsal plate: dorsal 
plate deeply emarginate in front and behind, less so on 
sides, its length on a median line 2} in the diameter of the 
eye. 

Eye 1 in snout, 3^ in the head, 2^ in the interocular space. 

Maxillary barbel reaching beyond base of ventrals, its 
osseous base nofc extending to center of eye; mental barbels 
reaching to the middle of the ventrals; post-mentals not to 
the middle of the pectorals. Snout rounded in front; jaws 
about equal, the width of the mouth at the rictus 11 in the 
width of the snout at the same place. Teeth as in E. 
nuchalis. 

Distance of dorsal fin from tip of snout 3^ in the length; 
dorsal spinel^ in head, slender, its anterior margin smooth, 
its posterior margin with short teeth, the tip of the spine, 
when depressed, reaching the vertical from the end of the 
first third of the ventral fins. 

Od 9mm. Vol. I. (11) Issued July 18. 1888. 
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Caudal fin 4| in the length. 

Origin of anal equidistant between snout and base of 
caudal. 

Ventral fins large, one-sixth longer than the head, the 
inner rays connected by a membrane, the tips of the longest 
rays extending to the 8th or 9th anal ray. 

Pectoral spine long and slender, 1 in head, curved, reach- 
ing a little beyond origin of ventrals, the outer edge of the 
spine smooth, the inner with sharp, recurved teeth. Pec- 
toral pore large. 

Color nearly plain, the back somewhat darker than be- 
low, the inner rays of the pectoral and ventral fins dusky; 
fins otherwise plain, light. 

Head 5; depth, at dorsal spine 5; greatest depth 4|; D. I, 
6; A. 46; V. 13-14. 

We have named this species for Mr. Morton W. Ford ice, 
a student of American fishes. 

161. Ancheniptemfl brachynrus (Cope.) 

XXXIII. Epapterus Cope. 

152. EpapteroB dispiluroB Cope. 

Euantmua longipinnis Steiudachuer. 
Locality: Hyavary, types of longipinnis. 

XXXIV. Felichthys Swainson. 
PseudaHchenipteriui Bleeker. 

153. Felichthys jeqnitinhonhee (Steindachner.) 

Locality: Jequitinhouha. 

154. Felichthys flavescens sp. uov. 

Type, No. 7362, one specimen, 9, 10 m. Rio San Francisco. Hartt. 

Elongate compressed, tapering rapidly to a slender caudal 
peduncle; depth eveiy where much greater than the width. 
Head short and deep, its greatest depth little more than its 
greatest width, which is IJ in the lengtli of the head; width 
at tlie rictus 2; head covered with loose skin, the surface of 
the bones not evident; frontal bones not swollen nor honey- 
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eomb-like; frontal fontanel open in front, extending back- 
ward to about the center of the e^^e. Occipital process 3 
times as broad as long. Dorsal plate very widely forked in 
front, its width at the narrowest place more than twice its 
length on a median line; the posterior portion of the bead 
strongly convex in a transverse section. Four pores on the 
snout, no conspicuous pores on sides or top of head. 

Eye longer than snout, 3^ in the head, 1| in the inter- 
ocalar. 

Maxillary barbel reacliing to near tip of pectoral; mental 
barbel to base of pectoral, post-mental a little beyond its 
base. 

Snout rounded, upper jaw longer; teeth all villiform, ar- 
ranged as in jequitinhonhce. 

Oill-opening extending to base of pectoral. Humeral 
process covered with thin skin, somewhat roughened on its 
surface, extending a little beyond middle of pectoral. Pec- 
toral pore large. Lateral line undulating. 

Distance of dorsal spine from snout 3| in the length; dor- 
sal spine 1^ in the head, its outer margin scarcely rough- 
ened, its inner margin slightly serrate ; first soft ray If in 
the head. Distance between dorsal and adipose fins 2^ in 
the length. 

Caudal deeply forked, the lobes pointed, 3f in the length. 

Anal emarginate, the first rays (female) not reaching to 
base of the last rays. 

Yentrals not reaching the anal, 1^ in the head. 

Pectoral spine slightly shorter than the head, its outer 
edge and sides smooth, its inner margin strongly serrate. 

Back brown, the color composed of numerous brown dots; 
top of head and snout blotched with brown on a yellow 
ground; opercle and a triangular spot behind the eye yel- 
low; humeral region covered with numerous conspicuous 
brown dots; sides and ventral surface yellow; upper caudal 
lobe dusky, otherwise fins plain yellow, 

Head 4J; depth SJ; D. I, 6; A. 20; V. 8; P. I, 6-7. 
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166t Feliohthyt affinil (Steindaohner.) 
Localities: Sao Matheos; Para. 

156. Felichthys nodof us (Biooh.) 

Auchenipteras furccUuM Cav. & Val. 

Localities: Para; Bahia. * 

XXXV. AuoHBNiPTERiOHTHYS Bleeker. 

157. Anchenipteriohthys thoracatus (Kner). 

Localities: Coary; Hyavary. 

158. Anchenipteriohthys longimaniu (Gfinther.) 

Localities: lianes, Rio Madeira; Cameta. 

XXXVI. Trachyoorystes Bleeker. 

159. Traohycorystes glaber (Steindachner.) 

160. Trachycorystes iiaoanthiu ^Cope.) 

161. Trachyoorystes insignis (Steindachner.) 

162. Traohyoorystes obsonrus (Of^nther.) 

163. Traohyoorystes mag^alense (Steindachner.) 

164. Trachyoorystes trachyoorystes (Cnv. A Val.) 

Trachyoorystes typus Bleeker. 

166. Traohyoorystes ceratophysQs (Kner.) 
166. Trachycorystes porosos sp. nov. 

Types, No. 7351, two specimens; length .13-. 15 m. Brazil. 

Short and robust, little compressed; width of the head 
about equal to its length, its depth IJ in its length. Bones 
of the head coarsely granular. Fontanel oval. Snout and 
sides of the head with conspicuous pores. Tliree grooves 
on the occipital bone form a --shaped figure, and are stud- 
ded with pores; other pores on top of the head. 

Eye circular, 2 in the snout, 7 in the head, 4 J in the 
interocular. 

Maxillary and post -mental barbels extending a little 
beyond base of pectoral, mental barbels extending beyond 
insertion of post-mentals, measuring 1§ in the length of 
the head. 
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Lower jaw projecting; teeth fine, the intermaxillarj band 
about 8 times as wide as deep. 

Humeral process extending obliquely upward, strongly 
granular, its lower margin serrate; reaching a little beyond 
middle of pectoral spine. 

Distance of dorsal spine from snout 3-3^ in the length; 
dorsal spine slender, l§-2 in the head, its inner margin 
roughened, its anterior margin with a median series of 
diverging spines and two series of smaller teeth; the first 
ray higher than the spine. Space between dorsal and 
adipose fins 2^ in the length ; anterior margin of the adipose 
fin continuous with the profile of the back. 

Caudal obliquely truncate. 

Anal fin strongly convex behind, higher posteriorly than 
anteriorly. 

Pectoral spine strongly serrate, the outer teeth much 
longer than the inner ones, especially near the tip of the 
spine, the flattened sides strongly granular, the granules 
enlarged anteriorly, forming serrae along either side of the 
long spine -like marginal teeth; the length of the spine 
5-6 in the length. 

Lateral line somewhat undulating, with conspicuous 
pores. 

Dark reddish brown, with longitudinal interrupted 
bands; belly plain, lower side of head thickly dotted with 
darker; dorsal and anal fins spotted; caudal fin with irregu- 
lar dark cross bars; inner surface of ventral and pectoral 
fins more or less dusky. 

Head 4r-4J; depth about 3J; D. I, 5; A. 25; V. 6; P. I, 7. 

167. Traehyoorystet striatnliu (Sieindaohner.) 

Localities: Linhares, Rio Dooe; Itabapnana; Campos; Sao Matheos; 
Qompa. 

168. Trachyeorystetbrevibarbiu (Cope.) 

169. Traehyoorystes galeatus (Linnieas.) 

Aueheniplerua maeuloauMt immaculatua & punctcUus Cav. Jc Val. Au^ 
chtnipteruM iacustris Lutken. 
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Localities: Pernambaco; San Gon^allo; Rio San Franoisoo, Mow 
the Falls; Tabatinga; Teff^; Rio Pnty. 

170. Trachyoorystet robustiu Gtintber. 

171. Trachyoorystet analii sp. nov. 

Type, No. 7354, one specimen; length, .21 m. Arary ? Professor 
Agassiz. 

Width of the head equal to its length; width of the 
month If in length of head; the depth at the occipital 
process 1^ in the length of the head. Fontanel oval, 
surrounded by bone. 

Mental barbels less than one-third the length of the 
head. 

Dorsal spine 1\ in head, its anterior margin smooth 
except near the tip, its posterior margin slightly serrate. 

Caudal broken. 

Anal rays crowded, gradually decreasing in height back- 
ward, the margin undulating. 

Pectoral spine very strong, 3J in the length. 

Dark brown; ventral surface dusky with numerous dark 
points; dorsal fin with dark spots most prominent near the 
free margin; tips of ventrals dusky, the base profusely 
dotted, the intermediate region ahnost plain yellowish; 
pectoral fin profusely spotted. 

Head 4: depth, 4J; D. I, 6; A. 41; V. 6; P. I, 7. 

Otherwise as in maadosus, 

XXXVII. Centromochlus Kner. 
^ Centromochlus. 

172. ? Arios oncina Schomburgk. 

173. Centromochlus heckelii (Fiiippi.) 

Centromochlus megalopa Ener. 

Localities: Villa Bella; Obidos; Para; Tabatinga; Gurupa; Manaoa* 
pnru; Lago Alexo; Hyavary. 

174. Centromochlus steindachneri Gill. 

175. Centromochlus intermedius Steindachuer. 

Localities: Tajapuru; Teff^; Jatuaraua; I^a; Jutahy; Lago Alexo. 
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176. Oentromoohliu perngin (Steindachner.) 

177. Oentromoohliu anlopygins Kuer. 

Locality: Gndajas. 

178. Oentromoohliu albeeoeni Beinhardt 

Localities: Bio Parahyba; Bio Jaueiro; MAoaoos. 

XXXYIII. Webthetmerta Steindachner. 

179. Wortheimeria maonlata Steind. 

XXXIX. Trachelyopterus Cuv. & Val. 

180. Traohelyopteriu ooriaoous Cnv. & Vai. 

Localities: Obidos; Porto do Moz. 

180a. Traohelyopteriu ooriaoeiu maonlosiu ^ar. nov. 

Type, No. 7337. Porto do Moz. Senhor Vinhas. 

Body light brown, with longitudinal series of rusty brown 
spots. 

XL. Trachelyopterichtys Bleeker. 

181. Traehelyopteriohthys tsniatas Knar 

Locality: Teff^ 

XLI. Getopsis Agassiz. 
§ Hemicelopsis. 

1 82. Oetopeie oandirn ( Bpi x . ) 

Localities: Tabatinga; Jataby; Ti>nautius; I^a. 
188. Oetopeie plumbeiU Stelndacbner. 

g Cetopsis. 

184. Oetopeie ocBontiens (Lichtenstein.) 

Locality: Qnmpa. 

g Pseudocetapsis. 

185. Oetopeie gobioidee Kner. 

g SUBQEN. NOV. ? 

186. Oetopeie OOOidentalil Steindaobner. 

187. Oetopeie ventralie GUI. 
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XLII. AsTEROPHYSUS Kner. 

188. Aiterophysus batrachus Kner. 

XLIII. Hebodoras Bleeker. 
Doras Bleeker (1863, not of 1858.) 

g Hertmhras. 

189. Hemidoras nattereri (Steiudachner.) 

Localities: Jtitahy; Coary; Tefif^. 

190. Hemidoras brevii (Kner.) 

191. Hemidoras fimbriatus (Kner.) 

192. Hemidoras punctatus (Kner.) 

193. Hemidoras lipophthalmus (Kner.) 

194. Hemidoras acoipenserinns (Oanther.) 

195. Hemidoras stenopeltis (Kner.) 

Localities: Manaos; Bio Negro; Hyavary; Manacapuru; T<-ff(^; Obidos; 
Tabatinga. 

196. Hemidoras stiibelii (Steinaachner.) 

197. Hemidoras morei (Steindaohner.) 

198. Hemidoras hnmeralis (Kner.) 

199. Hemidoras carinatos (Linmcns.) 

Doras oxyrhynchus Val. 

§ Hasaai-* subgen. nov. 

Shields on the anterior half of the body rudimentary or 
none: snout long, conical. 

200. Hemidoras OreBtes (Steindachner.) 
Locality: Huytahy. 

201. Hemidoras affinis (Steindachner.) 
Locality: Rio Paty. 

XLIV. OxYDORAS Kner. 
Paeudodoras & Bhinodoras Bleeker. 



* The ArowAck name for the species of Doras. 



f 
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g Oxydords. 

202. Ozydoras niger ( Valeuoiennes . ) 

Dorcu humholdU Agassiz; Corydoraa edeniatuB Spix; Rhinodoras prio- 
nomus Cope. RhinodoroB Uffeanus Steindaohuer. 

Localities: Teff(§ (types of tefifeantis?); Qnrapa; Manoapnra; Coary; 
Obidos. 

203. Ozydoras knerii Bieeker. 

g Rhhwdoras. 

204. Ozydoras d*orbigny Kroyer. 

206. Ozydoras Amazonom (Steindachner.) 

XLV. Doras Lac^pede. 

Centrochir Agassiz; LUhodords, Pterodoraa, Platydorcis, 
AcarUJiodoras, Astrodoras & Amblydoras Bieeker; Hkdhorax & 
Agamyxia Cope. 

§ Lithodoras. 

206. Doras dorsalis Cut. Val. 

Doras papiUonaius FMippii Doras lUhogcuter Heokel. 
Locality: Para. 

§ Doras. 

207. Doras nranoscopus ap. noY. 

Type, No. 7235, one specimen .54 m. Lake Hyanuary. Navez. 

Body rather heavy, depressed, depth below the dorsal 
spine I as great as the width; caudal peduncle rather slen- 
der, wider than high. Width of the head IJ in its length; 
top of the head to near tip of snout, opercle, preopercle, 
suborbital and pre-nasal bones striate, the striae becoming 
broken up into granules in places, which, on the dorsal plate 
are spine-like, similar to those on the lateral scutes. Dor- 
sal plate not continued behind the anterior margin of the 
dorsal spine, with a downward directed process. Interor- 
bital areafiattish; posterior portion of the head obtusely 
keeled. Fontanel club-shaped, not extending to the pos- 
terior margin of the eye; an elongate diamond-shaped 
depressed area behind it. 
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Eye 3|-4 in the snout, 8^ in the head, 3 in the inter- 
orbital; eye more superior than lateral. 

Maxillary barbels extending to posterior 4th of humeral 
process; post-mentals to opposite the insertion of the inner 
pectoral ray; mentals about | as lon^^^ as the post-mentals. 

Snout pointed, its width at the rictus 2^ in the head. 
Upper jaw projecting; teeth villiform, the intermaxillary 
band about six times as wide as deep. 

Oill opening extending to a point midway between upper 
angle of preopercle and the eye. 

Lateral scutes high, the third hook-bearing one the high- 
est, 1| in the length of the head, the scutes decreasing in 
height to the last, the median hooks increasing in size 
to the caudal peduncle, the exposed surface of those in 
front of the peduncle thickly set with small spines. 
Accessory rays of the caudal fin ossified, the anterior one 
forming a small plate. Exposed part of the skin verrucose. 

Humeral process narrow, tapering backward, reaching a 
little beyond the middle of the pectoral spine. 

Distance of the dorsal fin from the snout about 2* in the 
length. Dorsal and pectoral spines with the sides deeply 
furrowed, both margins serrate; the serration of the poste- 
rior margin of the dorsal spine reduced to a few spines. 
Adipose fin low, merging into the profile of the back ante- 
riorly. 

Caudal emarginate, 5 in the len<^th. 

Anal high, rounded, first ray highest, 2 in the head. 

Ventral as high as the anal fin. 

Pectoral spine not (juite reaching the ventral fins. Pec- 
toral pore minute. 

Fins spotted with brown. 

Head 4; depth o; Lat. 1. 18; D. I, 6; A. (injured?) 6; 
V. 6; P. I, 9. 

208. Doras maCUlatOB Valenciennes. 

? Doras grauuhaus Val. Doras murica Nattt-rer. 
Locality: A vary? 
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MB. Doras longipinnil Bteiodaohner. 
? Dorat erocodiU Humboldt. 

810. Doras albomacnlatiu Peters. 

211. Doras helioophilus Ounther. 

212. Doras dentatns Kner. 

213. Doras eOitatUS (Linnseiis). 

Localities: Rio Paty; RioPreto; San Gon^allo; Xingn Cascade; Obidos; 
Qnropa; Tefif^. 

214. Doras armatnliu On v. & Vai. 

215. Doras hanoookii Cqv. & Vai. 

216. Doras braohiatus Cope. 

§ Acanthodoras. 

217. Doras calderonensis VaiiUnt. 

Dorat depreatuH Steindachner. 

218. Doras eataphraotus (LmnaBus.) 

CcUaphractua americantis Blooh & Schneider; Dorcts blochii Cnv. & 
Yal.; Woras brunneacens Schombnrgk; DoroM polyramma A poly* 
gramma Heckel; Callichthys asper Gronow. 

219. Doras spinosissimus sp. nov. 

Type, No. 7222, one specimen .15 m. Coary. Professor L. Agassiz. 

Short and thick, the width below the dorsal spine greater 
than the depth; caudal peduncle little deeper than wide. 
Head as broad as long, its depth 1^ in its length : top of 
head, opercle, preopercle and suborbitals finely granular; 
the nasal bones with their free margin spinous. Top of 
head broad and flattish. Dorsal plate broad, without 
prominent downward or backward processes. Sutures of 
the skull marked by smooth lines. Fontanel reduced to a 
smaU oval opening surrounded by granulations. 

Eye If in the snout, 7 in the head, 3 in the interorbital. 

Maxillary and post-mental barbels reaching to the pec- 
toral pore; mental barbels § as long as the post-mentals. 

Snout broad, its width at the rictus If in the head. Jaws 
subequal; teeth minutely villiform, the intermaxillary band 
six times as wide as deep. 
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Gill-openiDg continued forward to below the upper angle 
of the preopercle. Humeral process not reaching the tip 
of the pectoral spine by about an orbital diameter, its sur- 
face with short sharp spines, a series of which near the 
lower margin, is enlarged. Lateral scutes very high, cov- 
ering almost the entire sides, those above the first aual ray 
highest, 1 J in the head, those on the caudal peduncle meet- 
ing the scutes of the other side above and below; each lat- 
eral scute posterior to the dorsal plate has a median hook 
and 5-14 smaller spines above and below it. 

Basal half of the caudal rays with about five series of 
small spines. 

Distance of the dorsal fin from the snout 2^ in the length ; 
dorsal spine 1^ in the length of the head; its posterior 
margin smooth, its sides and anterior margin with many 
short spines, a smooth groove between the spines of the 
sides and front margin. Distance between dorsal and adi- 
pose fins 3^ in the length; adipose fin oval, as long as the 
dorsal fin without the spine. 

Caudal rounded, two in the head. 

Anal rounded, the central rays the highest, as high as 
the length of the caudal. 

Ventrals not reaching the anal, 2 in the head. 

Pectoral spine strong, not reaching the ventral fins; its 
lower surface bluntly granular, its upper with short teeth 
like those on the humeral process, both margins finely 
serrate. 

Brown, marked with white; a white lateral band not as 
wide as the eye; a median series of white spots on 
the back; ventral surface and sides of the head irregularly 
spotted with white; top of the head with a median, inter- 
rupted light band; dorsal, pectoral and ventral tins spotted 
and marbled with brown and white; posterior margin of 
the adipose white; caudal and anal fins with undulating 
cross-bars of white and brown. Barbels annulated with 
brown and white. 



SOUTH AMERICAN NEMATOGNATHI. 16S 

Head 3{; depth 5; Lat. 1. 26; D. I, 5; A. 12; V. 6; 
P. I, 6. 

220. Doras marmoratiis Reinhardt. 

Looalities: Rio San Francisco; Rio das Velhas. 

§ Amblydoras. 

221. Doras affinis Kner. 

Dorcu trunceUus Sleeker. 

222. Doras weddellii Gastelnan. 

Doras grypus Cope. 

Localities: Fonteboa; Tefr<6; Serpa; Porto do Moz; SiWa, Lake 
Saraoa. 

§ Centrochir. 

223. Doras orooodili Hamboldt. 

§ Agamyxis. 

224. Doras oastaneo-ventrii Schombargk. 

225. Doras peotinifrons Cope. 

§ Aatrodoras. 

226. Doras asterifrons Heckel. 

Localities: Jntaby; Teffi^; Porto do Moz; Serpa. 

227. Doras heokelii Kner. 

Localities: Jntaby; Tonantins; Teff6; Tabatinga. 

228. Doras monitor Cope. 

229. Doras nauticus Cope. 

XLVI. Physopyxis Cope. 

230. ^ysopyzis lyra Cope. 

ARGIIDiE 

I. Aroe8 Cut. & Val. 
Brontes Cuv. & Val. 

1. Aigm sabalo Cuv. & Val. 

2. Aigm prenadilla ^^nv. & Vai 

A . hraehyeephalus Qlintber. 
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3. ArgeB longifllif Steindaohuer. 

4. Axgm pernaniU Steindaohuer. 

II. AsTROBLEPUS Humboldt, 
5. Astroblepus grizalvii Hnmboldt. 

III. Cyclopium Swainson. 
Stygogenes Giinther. 

6. Cyolopiom oyolopom (Humboldt.) 

Cyclopium humboldti Swaiusou; Stygogenes humboldli GQnther. 
Locality: Quito. 

7. Cyolopiom giintheri Boulenger. 

CALLICHTHTIDiE. 

I. SOLEROMYSTAX Guntlier. 
1. Soleromystaz barbatOB (Quoj & Gaimard) 

II. Cataphractus Bloch. 
Callichthys Cuv. & Val. 

2. CataphraotOB callichthys (Linnaeus.) 

Callichthys tamoata Linnaeus; Callichthys asper Quoy & Gaimard; 
Callichthys calatus d- laviceps Cuv. & Val.; Callichthys lorieotus 
Gronow; Callichthys kneri Gill; Callichthys affinis Giinther; Cal- 
lichthys hemiphractus Heusel. 

Localities: Rio de Janeiro; Pernambuco; Juiz de Fora; Bahia; Men- 
dez; Macacos; Porto Seguro; Surinam. 

3. CataphractQB arcifer Hensei. 

III. HOPLOSTERNUM Gill. 

4. Hoplosternum littorale Hancock. 

Callichthys subulatus d: alhidus Cuv. & Val.; Callichthys la*vigatu8 Val. 

Hoplosternum stevardii Gill. 
Localities: Surinam; Gurupa; Para; Santarem; Tabatinga; Ayary; 

Silva, Lake Saraca; Villa Bella; Porto do Moz; Lake Hyanuary; 

Ueranduba. 

5. Hoplosternum thoracatus (Cuv. & Val.) 

Callichthys longifilis Cuv. & Val.; personatxis Ranzani; exarat^is d' pic- 
ius Mull. & Trosch.; sulcains Kner; chiquitos Castelnau. 
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Looalitias: Cnrupira; Tabatinga; Cadajas; Gnnipa; Teff^; Lake 
Hyanaary; Villa Bella; Para; Uernndnba; Santarem; Porto do 
Mos; Pernambaco; Obidos. 

6. Hoplofternnm melampterut ( Cope. ) 

IV. Decapogon gen. nov. 

Lower lip with a series of six barbels; ventral surface en- 
tirely mailed. 

7. Beeapogon adipersut Steiadachner. 

LooiJities: Cadajas; Tabatiuga; Porto do Moz. 

V. DiANEMA Cope. 

8. Dianema longibarbis Cope. 

VI. Bbochis Cope. 
Chasnothorax Cope. 

g ? 710V. 

9. Broohil taiOfh (Castelnaa.) 

g Choe^iotJwrax. 

10. Broohil bioarinatut (Cope.) 

11. Broohil lomiiontatiii (Cope.) 

§ Brochis. 

12. Broohil diptomi Cope. 

13. Broohil ooernloui Cope. 

Vll. CoRYDORAS Lae^pede. 

Hiyplisoma Swainson; Hoploaoma Gill; Oaskrodermvs 
Cope. 

14. Corydorai oqnet Steindaobner. 

Locality: Cadajas. 

15 Corydorai iplendeni (Castelnaa.) 

16. Corydorai Ologani Steindaobner. 
Looality: Cadajas. 

17. Corydorai nattereri Steindaobner 

LoMUities: Bio Doce; Rio Parabyba. 
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18. Corydoras flDneut (Qiil ) 

19 Corydoras armatut (Giinther.) 

80. Corydoras paleatut (JenyoB.) 

Corydoraa marmoratua Steindachoer; Callichihya punctatus Val. and 

Cuv. & Val. 
Locality: Uraguay. 

21. Corydoras punctatut (Bloch.) 

Corydoras geoffroy Lao^p^de; Corydoraa amhiacua Cope. 
Locality: Jos^ Fernandez. 

22. Corydoras trilineatus Cope. 

Corydoraa agaaaizii Steindaohuer. 

23. Corydoras aontus Cope. 

24. Corydoras amphibelus Cope. 

25. Corydoras hastatus rp- qot. 

Types, No. 7747, two speoimens .022 m. Villa Bella. Prof. L. 
Agasfliz. 

Compressed, comparatively slender. Head as deep as 
long, its width 1^ in its length; profile straight, steep; 
occipital process triangular; fontanel elongate, extending 
into the occipital bone; preorbital small. 

Eye large, 1^ in the snout, 3 A in the head, 2 in the inter- 
orbital. Snout little decurved; rictal barbels not extend- 
ing beyond the eye; lower lip terminating in two barbels. 

Coracoid processes striate, forming a ridge on the sides^ 
of the bellv. 

Distance of the dorsal spine from the snout two in the 
length; the dorsal spine little shorter than the head. 
Caudal deeply forked, 2| in the length. 

Pectoral spine little longer than the dorsal spine, weakly 
serrate along both margins. 

Light brown; a jet black lateral band terminating at the 
base of the caudal in a large arrow-shaped spot, which is 
bordered posteriorly with white, itself narrowly mar- 
gined with blackish, the caudal dusky beyond; a let 
black line extends on either side from a short distance 
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behind the ventrals to behind the anal fin; body and finB 
everywhere covered with minute black points. 
Head 3J; depth 2f ; D. I, 7-8; A. 7-8; Lat. 1. ff. 

LOEICAEIIDiE. 

I. Plecobtomus* Gronowius. 
Hjfposiomus Lac^pede; Cockliodan Heckel. 

§ CocMiodon, 
1. Fleooftomut coohliodon (Kner.) 

Cockliodan hypostomns Heokel MS. 

§ Plecostomus. 

2. FleCOStomut ipinOfissimut Steindacbner. 

3. Flecostomut emarg^atut Cay. & Vai 

H, horridus Kner; PL acapulariua Cope; PI. tenuieauda Steindaohner. 
Localities: CadaJAR; Santarem; Manacapum; TonantinB; Obidos; 
Fonteboa; Tabatinga; Hyavary; Sao Paolo; Goyaz. 

4. Flecostomut limofut bp* dov. 

Typea, No. 7869. Foar specimens .25 m. Rio Grande do Sal« from 
the Emperor^ oolleotion. 

*The Bpedea of thia genns are all closely allied, and the new species can 
best be described by the following key, which represents the relationships, as 
near aa we can trace them: 

a. D, /, 7. 
6. A. 5. 

c. Jaws with 7 or 8 broad tipped teeth (Oochliodon). coehlhdon 1 
ec. Jaws with numerous fine teeth (Plecostomus). 
d. Head with three distinct ridges, snout pointed, head usnaUy 
elevated, occipital bone ending in a pointed occipital process. 
e. Ventral surface covered with small plates. 
/. Free margins of the lateral plates with long spines. 

$pinons8imus 2 

f. Free margins of the lateral plates with short spines or none. 

g. Post-humeral ridge becoming strongest on the tail, which 

is flat below. emarghuUus 3 

gg. Post-humeral ridge strongest in front, lower surface 

of tail similar to the upper surface. 

Sd Bbb. Vol. I. (13) iMued July 18. 1888. 
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5. FleOOltomut oarinatOS Steindaohner. 

6. FleCOftomos OOmmenonii ( Valenoiennes. ) 

H. puncla*uB Out. & Val.; ff, subcarincUua Castelnaa; PL spiniger 

Hen»el. 
Looalities: Bio de Janeiro; Santa Cruz; Maoaoos; Itabapnana. 

6a. Fleoostomos oommersonii afflnis steindaohner. 

Looalities: Mendez; Santa Clara; Bio Muoari; Rio de Janeiro; Rio 
Dooe at Linhares; Bio Parahyba; Minas Geraes; San Antonio Biver. 

6b. Fleoostomos oommersonii soabrioeps var. nov. 

Types, No. 7894. Three specimens. .30-.35 m. Sao Matheos. Hartt 
& Copeland. 

h. Tip of snont naked ; lat. 1. 28-30; oooipital bone 
margined by a single large cuohal plate 
t. Spots on the caudal less distinct than those on 
the dorsal; all the scutes urith high keelA. 
j. Lat. 1. 28. Eye 4J in snout, 8 in head, 3 in in- 
terorbital; outer caudal rays little produced, 
middle caudal rays U-l| in the head. Base of 
the dorsal fin equal to its distance from the 
caudal, or very little shorter limosua nov. 4. 
jj, Lat. 1. 30. Eye 3} in snout; 6-6^ in head. 

cctrincUus 5. 

It. Spots on the caudal as distinct as those on the 
dorsal. 

k. Lower surface of the head covered with scutes. 
/. Spots all small, 12 or more on one of the 
anterior scutes commtraonii 6. 

II. Spots large, not more than 4 on one of the 
auterior scutes. commersonii affinis 6a. 

kk. Lower surface of the bend naked, except a tri- 
angular spot in front of the gill opening; spots as 
in affinis; occipital process short. 

commersonii scabriceps nov. 6b. 
hh. Tip of snout granular, occasionally naked in />/«- 
coaiomus. 

m. Lateral plates all more or less strongly 
keeled. pltcostomus 7. 

mm. Lateral plates, scarcely, if at all, keeled. 

Lat. 1. 27-28. 

n. Head with vermiculating light and dark 
lines; ventral surface with short curved 
bars. vailUinti 8. 
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7. FleOOftomut pleCOStomut (LinnsBaB.) 

H, guaeari Lao6p^de; L, flava Shaw; H, vere» Cav. A Val.; PI. bi» 

eirrho$uM Qrouow.; PL brasilieruU Bl. 
Iiooalitiefl: Silva, Lake Saraoa; Para; Hyavary; Coary; Bio Paty. 

8. FleCOStomut vaillanti Steiudaohner. 

Looalitiea: Bio Paty; Bio Preto; San QoncaUo. 

9. Fleooftomut villani Latken. 

10. Flecostomut viresoens Cope. 

11. Fleooftomut biseriatut Cope. 

12. Pleoostomut lemiiiiidiit nov. 

Type : A single speoimen . Locality : Bnudl ? 
13. Fleooftomut annSB Steindaohner. 

14. Fleooftomut pantherinut (Kner. ) 



nn. Head with roand spots; yentral surface 
plain. viUarsii 9. 

//. Ventral surface more or less naked, 
o. Lower surface of head naked. 

viretcens 10. 

oo. A quadrate naked space between the 

▼entrals. bUeriatiu 11. 

ooo. Belly with scutes on the sides, and 

sometimes a narrow strip between yen* 

trals. 

p. Lat. 1. 27. Upper lateral plates with 
strong median keel; head with strong 
occipital and weaker temporal keels; 
nuchal plates bioarinate. A band be- 
tween the pectorals, sides of the belly 
and a narrow median area between the 
ventrals covered with scutes. Dorsal 
surface, sides and fins spotted with 
brown; ventral surface plain. 

seminudas nov. 12. 
pp, Lat. 1. 30; lateral plates not keeled. 

anncB 13. 
0000, Belly entirely naked. parUherinus 14. 
dd. Head without distinct ridges or keels; snout broad, rounded. 
g. Belly covered with granular plates, 
r. Tip of snout naked. 
B, Dorsal crossed by six or seven black zig*zag stripes. 

cordowE 16. 
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15. FleOOStomut OOrdovSB GQnther. 

16. FleoOftomut lima BeiDhardt MS. 

17. Fleooftomut maorops sp. nov. 

Type No. 7888. One specimen, .28 m. Rio das Velhas. Allen & 
St John. 

18. Fleooftomut franouoi Lfitken. 

19. PleCOStomut alatUt (Castelnan.) 

88, Dorsal spotted or uniform dusky. 
t. Superciliary edge not raised, interorbital convex; eye 3} 
in snout, 6} in head, 2 in interobital; post-temporal with 
a long descending process which forms the entire posterior 
margin of the orbit lima 16. 

U. Superciliary edge greatly raised, interobital area con- 
cave; eye 3 in the snont, 5J in the head. If in the in- 
terorbital; post-frontals without a descending process; 
dorsal uniform dusky. mncropa noT. 17. 

rr. Tip of snout granular; eye 6} in head. francisci 18. 

qq. Belly partially or wholly naked. 

ti. Each of the larger lateral plates with two or three yel- 
low spots; eye 2 in the interorbital. alatus 19. 
uu. Sides of the body and the fins with longish yellowish 
spots; head as wide as long. aurogutattuM 20. 
uuu. Sides of the body usually with round dusky spots; 
fins similarly spotted or plain. 

V. Occipital bone bordered by two or three nuchal plates. 
w. Caudal plain. liiikeni 21. 

icw. Caudal with wavy cross bars formed by dusky 

spots. vermicularis nov. 22, 

unoio. Caudal with two series of spots between each 

two rays. brevicauda 23. 

vv. Occipital bordered by a single nuchal plate. 

ar. A single series of large round spots between two 

dorsal rays. rohinii 24. 

XX. Two series of spots between two dorsal rays; 

upper caudal lobe little shorter than the lower. 

%iouchereri 25. 
XXX, Spots on the caudal much smaller than those 
on the dorsal; caudal very obliquely truncate. 

johnii 26. 
bb, A. 6-8. (Neoplecostomus) 

y- A. 6 micropa 27, 

yy- A. 8 grano8U8 2S» 
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80. Fleooftomut aarognttatut (Kner.) 

H. <upercUus Castelnaa. 

21. FleoOftomut liitkenii Steindaohner. 

Localities: Sau Antouio Biver; Campos. 

88. Fleooftomut yermionlariB sp. dot. 

Types, No8. 7814; 7843; 7849; 7850; 7851; 7857. Thirty-seven spem- 
mens. .08 — .30m. Bio Parahyba; Bio Janeiro; Mendez; &Iacaoos; 
Qoyaz. 

This species is closely related to PL luikeni Steind. 

The ventral surface in the adult is almost entirely cov- 
ered with granules, except a large naked area at base of 
ventrals; the anus is surrounded with granules. In the 
young, the belly is almost wholly naked, there being only a 
few granules in front of the anus> on the sides of the 
belly and on the throat. 

The spots on the head frequently coalesce into verraicu- 
lations; all the fins are profusely spotted with dark, the 
spots on the dorsal, pectoral and ventral fins sometimes 
coalescing into cross bars, those on the caudal forming reg- 
ular transverse series. Upper surface of the body with 
obscure markings, ventral surface plain. 

Eye 3-4 in the snout, 5J-8 in the head, 2-2J in the inter- 
orbital. Lat. 1. 26-27. Head 3-3^. 

83. Fleooftomut brevicanda oanther 

84. Fleooftomiis robinii Cay. & Val. 

PI, ufUK Steindaohner. 
Locality: Bio Una. 

86. Fleooftomut wuchereri Q&nther. 

Locality: Bio Pedra. 

86. Fleooftomut johnii Steindaohner. 

Localities: Bio Preto; Bio Pnty. 

NeOPLECOSTOMUS SUBGEN. NOV. 
Type Pkeostamua tnkrops Steindaohner. 

87. Fleooftomut miorops steindaohner. 

Localities: Jniz de Fora, Bio Parahyba; Qoyaz. 

88. Fleooftomut spranotut (Cnv. & Val.) 

f Fleooftomut watwata Hancock. 
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Remark. — Since writing the above, we have studied the 
SUuridce OpiatJiopterce of Gunther (= IHchcrmicteridai). The 
genus Heptapterua cannot be retained in the I richomictericUBm 
It is very closely related to BhamdeUa, which should be 
raised to generic rank. In Heptapterua the modified ante- 
rior vertebrsB have simple lateral processes beneath which 
the air-bladder lies free in the abdominal cavity, as in the 
SUuridce proper. In Trichomicteridce the anterior vertebrsB 
are coalesced, but the lateral processes are greatly compli- 
cated, forming a closed capsule in which is concealed the 
pair of small round air-bladders. Leaving out of consider- 
ation the position of the dorsal in its relation to the ventral 
fins, Hepapterns and also the genus Nannoglanis Boulenger 
possess all the characters which define the group Pimelodine 
Gunther. That the relative position of the dorsal and ven- 
tral fins is of no great importance may be gathered from a 
comparison of the following plates: Liitken, Bio das Yelhas 
Flodens Fiske, pi. Ill, figs. 6-7; Steindachner, Flussf. 
Siidam. Ill, pi. V, fig. 1, and Boulenger, Proc. Zool. Soc, 
1887, pi. XXI, fig. 3, representing the genera Pimelodella, 
Heptapterus and Nannoglanis. After Rhamdella should 
therefore be inserted 

Via. Heptapterus Bleeker. 

36a. Heptapterus mustelinos Valenciennes. 
Locality: Maldonado. 

36b. Heptapterus surinamensis Bleeker. 

36c. Heptapterus COllettii steindachner. 

VI6. Nannoglanis Boulenger. 
36d. Nannoglanis fasciatus Boulenger. 
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HOIES OH THE GEOLOOT OF BAJA CALIFORHIA, HEXIGO. 

BY W. LINDGREN, U. 8. GEOL. SURVEY. 

[The notes here presented are based on obseryations taken dnring a few 
weeks* yisit in January, 1888, to the vicinity of Todos Santos Bay and the 
monntains east of it. They are necessarily somewhat fragmentary, espe- 
cially as inclement rainy weather and snow in the monntains greatly inter- 
fered with the work. This paper will shortly be followed by another devoted 
to the micropetrography of the region here described.] 

But little is at present known of the geology of the Cali- 
fomian Peninsula or Baja California. Almost the only 
trustworthy source is Prof. Gabb's description, published 
in the Appendix to Whitney's * 'Geology of California," Vol. 
I. This paper is founded on observations during a trip 
through the entire peninsula from La Paz to San Diego, 
undertaken in 1867, with Mr. J. Boss Browne, Sr., in order 
to examine certain land grants in the central part of the 
territory. 

Some notes relating to the peninsula are found in the re- 
ports of the Mexican Boundary Survey and in Prof. Blake's 
geological notes accompanying the Pacific Bailroad Beports. 
The only paper relating to the palaeontology of the territo- 
ry is Dr. C. A. White's ** On New Cretaceous Fossils from 
California," Bull. No. 22, U. S. Geol. Survey publications. 

GENERAL TOPOGKAPHY. 

The peninsula of Lower or Baja California is nearly 700 
miles long, and on an average 60 miles wide; it extends 
from lat. 23^ to 32P 30'. Generally speaking, it is occupied 
by a ''one-sided" mountain range, sloping gradually and 
gently towards the Pacific, abruptly towards the Gulf of 
California, or, in the north, to the low deserts adjoining the 
gulf. Following Prof. Gabb, we may, topographically, 
divide the territory into three parts : 

3d Sxb. Vol. I. Issued September 26, 1888. 



174 CALIFORNIA ACADEMY OF SCIENCES. 

1. The extreme south, from La Paz to Cape St. Lucas. 
This small division apparently differs in structure from the 
rest, and is said to be occupied by a transverse E. - W. 
chain, not exceeding 5,000 feet in elevation. 

2. In the 300 miles of distance from La Paz to Santa Ger- 
trudis the divide of the peninsula is placed very near the 
eastern coast, and its elevation does not exceed 4,000 feet; 
frequently it is not more than 3,000 feet. The eastern slope 
is abrupt and steep, while the western is occupied by gently 
inclined and smooth table-lands or mesas, separated by nar- 
row, rocky canons. 

3. The northern division, from Santa Gertrudis to the 
boundary line, is more varied in its topographic features. 
The table-lands disappear, and a mountain chain rising in 
the middle of the peninsula fills with its branches the whole 
western half ; the eastern chain becomes lower and soon 
sinks under the sands of the desert plains adjoining the 

Bising rapidly, the western chain reaches an elevation 
of 10,000 to 11,000 feet in the range of San Pedro de 
Martis, about 120 miles south of the boundary line. From 
here it sinks again, and runs with a maximum elevation of 
from 5,000 to 6,000 feet up to Alta California. In the 
section referred to and described in these notes, from Todos 
Santos Bay eastward to the mouth of the Colorado River, a 
distance of about 100 miles, the summit of the range runs 
at a distance of 60 miles from the Pacific, and divides the 
peninsula into two distinct parts — the Desert and the Pen- 
insular Cordillera. This division applies for a distance of 
at least 100 miles south of the boundary line. 

The topographic features of the long western slope of the 
Cordillera are somewhat diversified, but on the whole they 
may be divided into three sections: 

1. The coast range, or the first orographic block, rising 
gradually from the sea to an elevation of 3,000 feet in a dis- 
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tance of 20 to 30 miles. Surmouuting this are several mi- 
nor ranges and sharp peaks attaining an elevation of 3,000 
to 4,000 feet. Consulting Plate 11, it will be seen that on 
the whole these latter form an interrupted series running 
from the boundary to below Santo Tomas at a distance 
of 10 to 15 miles from the coast. A rapid descent leads 
from the divide of the coast range to — 

2. The interior valleys, an interrupted series of depres- 
sions in the middle of the chain at an elevation of from 
1,800 to 2,000 feet. 

3. The second orographic block, rising rapidly from the 
valleys and continuing as an almost level plateau with a 
gentle slope up to the peninsular divide, and the abrupt, 
almost precipitous descent to the desert. The elevation of 
this remarkable plateau is from 4,000 to 5,000 feet. 

The desert forms a sandy plain, traversed by a few lower 
ranges, running northwesterly and southeasterly, and has 
in general a very inconsiderable elevation. Part of this 
plain is doubtless depressed below the level of the sea. 

GENERAL GEOLOGT. 

According to Prof. Gabb, the characteristics of the three 
principal divisions of the peninsula are as follows : The ex- 
treme south is occupied by a granitic range with mica- 
schists exposed on the northern side. The second division 
is pre-eminently that of the mesa sandstones. For a distance 
of over 300 miles the largest part of the peninsula is formed 
by these. Heavy beds of generally non-fossiliferous, coarse 
sandstones slope with a gentle dip westward from the divide 
towards the Pacific. Towards the east the strata, during 
the rapid descent to the Gulf, as a rule, preserve the same 
dip. It appears as if the sandstones had been cut off by 
a gigantic fault. A section across the peninsula would be 
somewhat as shown in Fig. 1. 
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The age of these sandstones has not been determined by 
Prof. Gabb. He suggests that they may belong to the 
Miocene period from the fact that certain fossil Odraea^ 
indicative of that period, were once sent to the U. S. Na- 
tional Museum from the southern part of the peninsula. 
The sandstones often contain large pebbles of volcanio 
rocks, suggesting their being deposited near the shore line 
of some continent, possibly once situated where now the 
gulf extends. In some parts of the division extensive met- 
amorphism prevails, but the exact character of the resulting 
metamorphics is not clearly indicated; the metamorphio 
action seems to be confined to a belt near the snmmit 
and along the eastern shore, and rather appears to be a 
regional metamorphism than one connected with granite or 
eruptive rocks. In many places recent dikes and lava flows 
cut and cover the sandstones. An especially remarkable 
recent volcanic belt crosses the peninsula from San Ignacio 
to the volcano of Las Tres Virgines. Post-pliocene deposits 
of small depth cover the mesa sandstone to an elevation of 
400 to 500 feet. 

Some distance north of Santa Gertrudis the mesa sand- 
stones cease to form the major part of the peninsula, but 
continue to skirt the shore for along distance. The western 
mountain chain, which now becomes dominant, appears 
to be mainly composed of granitic rocks, covered in places 
by recent or older eruptive rocks. This granitic chain con- 
tinues northward till it crosses the boundary line and joins 
the San Jacinto Mountains in San Diego Coimty. Prof. 
Gabb*s notes from the northern section are not so complete 
as those from the southern and central part, and of tha 
region to be described here he has but few words to say. It 
would be highly desirable to obtain a geological section of 
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the peninsula across the range of San Pedro de Martis, or 
about 150 miles south of the boundary line. 

The geology of the surroundings of San Diego and the 
section from there to the Colorado Eiver is known princi- 
pally from the notes of Prof. Blake while attached to the 
Pacific Railroad Surveys. A copy of this profile will be 
found in Plate II, fig. 2. The coast at San Diego is covered 
by deep post-pliocene strata (sand, clay, etc.), and these de- 
posits extend for about twenty-five miles inland, forming a 
very gently sloping mesa, at the eastern edge of which gran- 
itic rocks make their appearance; in some places there seems 
to be a narrow belt of porphyritic eruptives at the western 
edge of the granite.^ The now more rapid ascent leads for 
thirty miles exclusively over granite to the summit, from 
which there is an abrupt descent to the Colorado Desert, 
although not quite so marked as further south. The distance 
from the base of the mountains to the Colorado Biver is 
about eighty miles. From near the summit the whole east- 
em slope, according to Prof. Blake, is made up of meta- 
morphic slates of the age of which nothing definite is 
known. Although the whole long western slope is indicated 
&s granite in the reports mentioned, still it is certain that 
'the granite area contains one, if not several, enclosed 
znasses of metamorphic slates. So, for instance, at Julian, 
miot very far north of the boundary line.t Recent erup- 
'tiTes are not mentioned, and it woald appear, indeed, 
Ihat they are very scarce in the western part of Southern 
California; off the coast there is, however, a volcanic belt 
with basaltic lavas along the islands.^ 

Going south from San Diego, the level post -plio- 
cene beds change into a hilly coast, the higher mount- 
ains extending close to the sea. About forty miles 
southward recent volcanic flows, coming down to the sea in 

* See Hex. Bound. Survey, Geol. Beport. 

t Beport of the State Mineralogist of Cal., 1886. 

t Whitney, Geology of California, Vol. 1. 
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abruptly ending tables 400 to 600 feet high, form a rocky 
coast line, which continues down to Cape St. Miguel. (See 
Plate II.) Beyond the coast higher, flat-topped mountains, 
probably also of volcanic origin, rise. At the cape just 
mentioned, the great bay of Todos Santos, or All Saints, 
opens, forming a wide sweep and terminating southward 
at the rough promontory of Punta Banda. (See Plate IL) 
Mountains 2,000 to 3,000 feet high form a sort of am- 
phitheater around the bay, and the foothills come 
down close to the shore. One may distinguish several sep- 
arate chains or masses, one running E. S. E. -W. N. W., 
forms Punta Banda, ending westward in a sharp peak 1,200 
feet high, and culminating in the 3,500 feet high mountain 
between the Maneadero and Santo Tomas. Another mass, 
extending N. -S., but cut in two by a lower pass east of 
Ensenada, has its culminating point in a peak about ten miles 
N.N.E. of Ensenada. The rivers carrying but little water 
and mostly sinking in the sand before reaching the sea, run 
in deep canons to a few miles distance from the coast, 
when they debouch in large, level, alluvial valleys, contain- 
ing some arable land; such are Ensenada Valley and El 
Maneadero. At other places, the foothills, distant a mile or 
two from the sea, are skirted by a band of mesa land rising 
gently or in terraces from the sea to an elevation of 50 feet; 
so, for instance, at San Carlos, between Ensenada and El 
Maneadero. The region adjoining Todos Santos Bay has 
been examined in a somewhat more detailed way, and a 
geological sketch map of it prepared. (See Plate IV.) 

The maps of the International Colonization Company of 
Ensenada and surroundings, extended by my own observa- 
tions, have been used as a topographic basis. 

The difl^erent terranes on this special map will now be 
discussed separately. 
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DETAILED GEOLOOT. 

Post-Pliooene Strata. — Although these deposits do not 
form a prominent and conspicuous part of the topography, 
they may be found in several places along the shore of Todos 
Santos Bay. The numerous oscillations of the shore line 
during post-pliocene time are equally plain in Lower Cali- 
fornia as along the coast north of it. According to Prof. 
Gabb these strata cover the mesa sandstones for hundreds 
of miles to the south up to an elevation of 600 to 600 feet 
above the sea, and consist of loose sands with shells, calca- 
reous marls, etc. At Todos Santos Bay the deposits are not 
extensive, but in places the old shore lines, indicating sev- 
eral pauses in the movement, may be observed. At Ense- 
nada there are no preserved strata, but the low mesa at San 
Carlos belongs to this division. In the low hills skirting the 
Sausal Valley remains of these strata occur resting on poi*phy- 
ritio rocks. There are white, loose sandstones with remains of 
shells; further up, one mile north of Sausal, a cliff about thirty 
feet high shows a succession of sandstones and yellow clay 
with coaly vegetable remains. On such seams the report of 
the occurrence of coal beds between Todos Santos and San 
Diego appears to be founded. Better than at any other 
point the ancient shore lines are shown on Punta Banda, as 
often well marked wave-built terraces. Two such shore 
lines are plainly seen running along the promontory, but 
on closer investigation, at least four distinct ones may be 
found. The lowest and plainest about 40 feet above the 
sea; above that another, not so distinct, at 180 feet; further 
up, indistinct remains of beaches, at 470 and 600 feet. The 
accumulations along the lowest beach line consist of sands 
and gravel of porphyritio rocks, together with numerous 
fragments of shells. 

Tertiary Strata. — These seem to be entirely absent, or 
have at least not yet been found along the upper coast of 
Lower California, an absence made more conspicuous by 
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the onormons development of miocene strata in Southern 
California. It is probable that this region from the pres- 
ent shore line to the desert was not submerged during terti- 
ary times; observations tending to confirm this view will be 
recorded further on.* 

CiiETAOEOUS Strata. — The first evidence of the existence 
of these in Lower California was furnished by a few fossils 
sent to the national museum by Mr. C. B. Orcutt of San 
Diego, who found them at the southern shore of Todos 
Santos Bay. 

Dr. C. A. White has mentioned and described these fos- 
sils, t arriving at the interesting conclusion that the beds in 
which they occur belong to a formation which has hitherto 
not been recognized, and which probably occupies a posi- 
tion between the Chico and Shasta groups. 

They are equivalent with another series previously found 
by Dr. G. F. Becker J along the shores of Mendocino County, 
and consisting of sandstones and shales, resting unconform- 
ably on metamorphic rocks, presumably to be referred to 
the Shasta group. It has been proposed to call the new 
series the Wallala group, from a locality near the northern 
occurrence. The fauna described by Dr. White comprises 
one new genus and five new species. Specially characteris- 
tic of the formation is the new genus Coralliochama 
(CliamidaB), closely allied to the European genera of Gaprima, 
Plagioptychus and Ichthyosarcolit/ies; further, a few small 
species of Cerithiiim, Trochua and Nerita. Consulting the 
sketch map of Todos Santos Bay (PL IV), it may be seen 



* Miocene fossils have receutly boeu found at Boleo, opposite GuaymaB, 
in the southern part of the peninsula. They occur in a series of gravels, 
6lay and marls, interntratified with andesitio volcanic material. See £. 
Fuchs, Sur le gite de cuivre de Boleo. Bull. Soc. G60I. de France, XIV, 2, 
79. 1886. 

t Bull. 22, U. S. G. S. On new Cretaceous fossils from California. Ball. 
15, U. S. G. S. On the Mesozoio and Cenozoic Palodoutology of California. 

XBuU. No. 19, U. S. Geol. Survey. Notes on the stratigraphy of California. 
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that the exposures are not very extensive; they are, in 
fact, limited to a patch about three miles long east and west, 
and one mile north and south, on the northern side of Punta 
Banda. This promontory consists mainly of old porphyritic 
rocks, against which the cretaceous strata have been de- 
posited (See profile 2, Plate Y) ; they form a perpendicular 
sea cliff about fifty feet high, and extending for about two 
and a half miles along the shore; in most places post-plio- 
cene gravel and sand cover the top of the cliff, but cretace- 
ous exposures may be found a little higher up, protruding 
from the later, covering beds. 

The strata consist of a series of yellow, coarse sand- 
stones, interstratified with heavy conglomerates of well rolled 
pebbles up to a foot in diameter, evidently petrographically 
identical with the massive rocks forming the peninsula and 
derived from them. The beds being very heavy, exact dips 
and strikes are difficult to obtain; they incline somewhat 
northward, dips from 10° to 20P being observed. 

In these heavy sandstones, generally void of fossils, there 
are at intervals strata two to four feet thick composed en- 
tirely of the calcareous shells of CoraUiochama, accompanied 
by a small specimen of Cerithium, The fauna is decidedly 
monotonous, and but a few new forms were found. 

There are strong reasons for believing that this isolated 
cretaceous mass is but the first of a series of similar strata 
farther south, and I only regret that I could not extend my 
trip in that direction. On Todos Santos Island, about 
twelve miles from the coast, there appears to be an exposure 
of sandstone similar to that of Punta Banda. At the har- 
bor of Santo Tomas, 40 miles south of Ensenada, a steep sand- 
stone cliff, containing many and large pebbles, is said to form 
the coast. Similar sandstones occur at Cape Colnett, about 
70 miles south of Ensenada. From here it is not very far to 
where the mesa sandstones begin, and it appears to me 
quite probable that these also will eventually be found to 
belong to the cretaceous period. Gabb has followed the 
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sandstones more carefully on the eastern than on the west* 
em coast, and states expressly, regarding the former, that 
they continue to skirt the coast for a long distance north of 
the end of the second or middle division, where they occupy 
the whole peninsula. His description of the appearance 
of the sandstone corresponds very well indeed with the 
Todos Santos occurrence. It must be remembered that 
Gabb did not determine the age of the mesa sandstones, 
but only conjectured, based on a very slight clew, that they 
were Miocene. At the sam6 time he describes the quite 
extensive metamorphism which has affected the strata in 
certain regions. This fact can not well be brought into ac- 
cord with such a comparatively recent age as that to which 
he assigns the rocks. At least nothing has been observed 
in Upper California, indicating that any extensive meta- 
morphism has occurred so recently.* 

Definite palaaontological evidence, establishing the age 
of the mesa sandstones, would be very desirable, and help 
to clear many doubtful points in the geology of the penin- 
sula. 

Pre-cretaceous Eruptives. — Gabb has already remarked 
that eruptive masses occupy much room in the northern part 
of the territory, and that they overlie the granite, but from 
his description it is not always apparent whether these 
eruptives are recent or older. From the southern end of 
Todos Santos Bay to the boundary, they occupy large areas, 
but are — at least in the section from Ensenada eastward — 
confined to the first coast range, not extending more 
than twenty miles west of the shore. 

On the sketch map massive eruptives occupy a large area, 



*The character of the miocene serieii recently found in the soathem part 
of the peninsula at Boleo (see ante p. 180, foot-note), appears to be yery dif- 
ferent from the mesa sandstones and from the Todos Santos ooourrenoe; it 
also encloses Yoloanic materials of andesitic and basaltic character. It is 
probable that the shells referred to above (ostraea) came from a series eqoiT- 
alent to this and not from the mesa sandstone. 
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and form the rough ranges and peaks of the coast range al- 
ready mentioned in the introduction. So, for instance, north 
of Ensenada, where they reach quite down to the sea, and con- 
tinue towards the high peaks eastward; the hills east of San 
Carlos are also composed of eruptives; they become still more 
conspicuous in the high and abiiipt range, south of the 
Maneadero, ending in Punta Banda and extending southward 
io Santo Tomas. 

These eruptive rocks have, on the whole, a porphyritic 
habit, and possess the appearance of considerable geologi- 
cal age; they are usually dense and hard, without accom- 
panying tufaceous masses, and contain a number of second* 
aiy minerals, especially epidote; it is further evident that 
they have sutFered considerable erosion. The petrograpliic 
character is rather varying and will be described more 
minutely in another paper. At Ensenada Point the rock 
has a dense, almost flinty ground mass, with small feldspar 
crystals; between Ensenada and Sausal gray or reddish 
porphyrites prevail; red and black porphyrites occur in 
the mountains N. N. E. of Ensenada. East of San Carlos 
light yellowish-red quartziferous porphyries or porphyrites 
prevail, while normal brownish quartz poiTphyries may be 
found in the hills north of Sausal. 

The Punta Banda range is composed of at least two or 
tiiree different eruptives: diorites of gi^anular structure, 
ftiornblende porphyrites with large hornblende crystals, and 
£nally a dense reddish porphyrite. 

Flow structure on a large scale is often apparent in these 
xocks; so, for instance, along the coast from Ensenada to 
Sausal, where a gray porphyrite flow about one hundred feet 
thick is seen to have covered a similar eruptive of a reddish 
color. In the hills east of San Carlos beautiful examples 
of this structure, on a large scale, may also be seen. 

The age of these massive rocks is quite satisfactorily 
determined as pre-cretaceous from the above mentioned 

2d Sbb. Vol. I. (13) lasued reptember 25. 1888. 
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cretaceous sandstone, which contains numerous pebbles of 
the same porphyrites. On the other hand, they are most 
likely younger than the highly compressed metamorphic 
slates of uncertain age in the interior. 

For the present the origin and source of these enormous 
flows of mesozic eruptives must remain uncertain. Along 
the section from Ensenada eastward there are no eruptives 
to be seen, and it is probable that they were poured out 
over the granite from vents near the coast. 

The presence of these effusive rocks in so large quanti- 
ties forms an important feature in the geology of the penin- 
sula, the more so as they appear to be absent, or at least 
little developed, in Alta California. 

Recent Eruptives. — At Sausal Beach a great number of 
pebbles of a black vesicular basaltic rock are found, evident- 
ly derived from the large recent volcanic flows, beginning at 
Cape San Miguel and extending for about twenty miles up the 
coast. The exact age of the flows cannot as yet be deter- 
mined, but judging from structure and form it must be quite 
recent There are no other neo-volcanic rocks in the limits 
of the sketch map, and probably none for a long distance 
south of the bay. One hundred miles further down the 
coast there is a small volcanic mountain at the bay of San 
Quentin; from there southward, the recent eruptives are 
ap])arently more common. 

Section from Todob Santos Bay E. N. E. to the Des- 
ert AND THE Colorado Eiver. — (See Plates II and III.) 
The profile represented in fig. 1, Plate III, begins at En- 
senada about fifty miles south of the boundary line and 
extends to the Colorado River. My own observations did 
not extend any farther than to the desert, and the eastern 
part of the section is drawn from the comprehensive view 
over the desert gained from the last escarpment of the 
mountains, aided bv some notes of Professor Blake in the 
Pacific Railroad Reports, relating to the same territory. 
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It is seen at once that the section is in some respects 
quite similar to Blake's above mentioned profile north of 
the boundary line, and that it is almost exclasivelj made 
up of granite and metamorphic slates, the former much 
predominating. 

THE FIBST OBOOBAPHIC BLOCK OB THE COAST BANOE. 

Leaving the small quaternary valley of Ensenada, the sec- 
tion runs, gently ascending, on the divide between Ensena- 
da and GaUo Greek; to the right and left rugged masses of 
porphyrites rise above the granite floor. At a distance of 
ten miles from Ensenada the road descends in the Gallo 
Creek and continues along it up to the first divide. The 
granite is a hornblende granitite of coarse grain and white 
color, weathering into rounded blocks, and finally giving a 
sandy, barren soil. It is in composition and texture 
equivalent to the granite of the Sierra Nevada. The char- 
acter appears to remain very constant. 

Twelve miles from Ensenada, in the Gallo Canon, meta- 
morphic rocks are met with, extending for five miles, up to 
within two miles of the first divide. 

In passing the contact, one gains the decided impression 
that the metamorphic overlies the gianite; the former con- 
tinues up on the hills above the canon, while the bottom is 
yet in granite. 

This metamorphic series is at first glance not easy to 
recognize as such. Passing through the canon rapidly one 
would be tempted to refer it to massive rocks. The first 
few miles run over chloritic and micaceous slates, mixed 
with other very indistinctly stratified metamorphic rocks. 
The chloritic schist runs N.W.-S.E. to N.-S. and stands 
nearly vertical. Farther on the stratification ceases 
entirely, and brown, irregular outcrops of dense to 
middle - grained dark -green dioritic and diabasic rocks 
prevail. Approaching the eastern edge of the area 
this habit becomes more apparent, and the rocks ad- 
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joining the granite are coarse- to middle - grained diaba- 
ses. Before reaching the first divide granite appears again, 
but the metamorphic is seen to continue, covering the 
granite for some little distance north of the road. How far 
this metamorphic belt reaches is not certain, but the pro- 
bability is that it continues for quite a long distance south- 
ward. No quartz veins are seen in this zone, nor have any 
placers been reported from this neighborhood. 

Granite forms the summit of the first range, and rises in 
naked clifl^s a few hundred feet above the pass (2,500 feet) 
to the north and south of the road; it continues forming 
the divide, northward, at least till opposite Keal del Cas- 
tillo. 

From the summit of the pass the view is extensive and 
beautiful. Six or seven hundred feet below lies the 
largest of the interior valleys, Valle de San Eafael, a basin- 
like depression about fifteen miles long north to south, 
and ten miles from east to west. On all sides it is surrounded 
by mountains, mostly bare, light-colored granitic ranges; the 
highest range, forming the main divide between the Pacific 
and the Gulf, rises directly eastward, and its summit forms 
a gently undulating sky line far away. 

The irreguhir series of depressions to which the name of 
** the interior valleys" has been given, runs approximatoly 
north and south, and at a distance of about twenty or thirty 
miles from the coast. Northward it is represented by Valle 
de las Palmas and Guadaloupe; southward it continues in 
the valleys of Santa Clara, Santa Catarina, and Santa Cata- 
lina; all those are separated by more or less prominent trans- 
verse ranges, and are situated at somewhat diftbring eleva- 
tions, from 1,500 to 3,000 feet, but that they should be re- 
garded, all together, as a result of the same or similar geo- 
logical causes appears very probable. 

San Bafael Valley is topographically somewhat peculiar, 
as it is formed by two rivers, the San Carlos and the Guada- 
loupe, the former flowing through the southern, the latter 
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through the northern part of the valley, as a glance at the 
map (Plate II) will show. The two basins are separated by 
a very low range of hills, dividing the valley in two sec- 
tions. Emerging from deep canons in the eastern range the 
rivers pursue a winding course through the valley to break 
through the western or coast range in equally deep and 
rocky gorges. To the east and west the valley is bordered 
by steep mountain barriers. An especially steep granite es- 
carpment runs along the western side from Beal del Castillo 
southward. (See Plate II.) The road from Ensenada to the 
Real, which strikes the valley at its central east and west 
line, descends rapidly from the summit for the first few hun- 
dred feet over granite; the remaining two miles, till the 
level of the valley is reached, are occupied by dark, 
massive, more or less fine-grained dioritic rocks, which in 
all probability should be referred to the metamorphic series. 

As soon as we reach this last-mentioned terrane very nu- 
merous quartz veins, formerly absent or scarce, are noticed. 
When the vallev is reached the road bends northward to- 
wards Real del Castillo, and runs over the quaternary accu- 
mulations of debris forming the surface of the valley. The 
low range of hills separating the northern from the southern 
part of the valley, consists partly of granite, partly of me- 
tamorphic slates. 

The little Mexican mining town of Real del Castillo lies 
on the Guadaloupe River at the point where it leaves the 
valley, and enters the rocky canons of the coast range. 
Some placer and even quartz gold-mining has been carried 
on here by the Mexicans for about twenty years. 

Fig. 1, Plate V, represents a profile across the northern 
end of the valley at the Real. It will be seen that immedi- 
ately below the steep granite escarpment to the west of the 
town metamorphic rocks begin, at first massive and dioritic, 
then decidedly slaty and composed muinly of chloritic 
schists, continuing for three miles eastward across the first 
low hills north of the valley. The strike is generally N.-S. 
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or N. N. W. and S. 8. E., and the dip very steep, somewhat 
to the east; in comparatively few places, however, can either 
be well observed. 

At the above-mentioned distance from Real there is a hot 
spring, with a temperature of about 100^ P., containing very 
little mineral salt bat strongly impregnated with sulphuret- 
ted hydrogen. Eastward the hills of the easterly range rise, 
and on their slope the metamorphic series is traversed by a 
great number of dikes of granite, porphyry or similar rocks. 
This produces a peculiar effect, as the white dikes are visi- 
ble from a long distance on the hillsides, running parallel 
or sometimes intersecting each other like the meshes in a 
network. A short distance beyond this, granite appears to 
begin again. The whole slate series is filled with quartz 
veins, some of which contain gold; the larger of these veins 
at Beal run about east and west. The granite is usually 
barren of gold. It is not known how far northward this 
slate area of Beal del Castillo extends, but it is probable 
that it is entirely surrounded by granite, as extensive gran- 
itic areas are seen in the mountains to the north. There are 
several of these isolated slate areas in the northeru part of 
the peninsula and in San Diego County. So, for instance, 
about fifteen miles east of Real, at the mining camp of Sara- 
goza. according to statements of reliable informants at Real. 

However, one cannot fail to be impressed by the enor- 
mous extent of the granite and the small areas occupied by 
metamorj^^hic rocks. It seems evident that the slates are of 
but little depth and everywhere are resting, as detached 
fragments, one might say swimming, on the granite. Of 
the age of the metamorphic series, as found in or near Sau 
Rafael valley, nothing more definite can be said than that 
they are precretaceous, or at least older than the unaltered 
and nearly undisturbed rocks of the Wallala Group. On 
account of the extensive metaniorphism it is not probable 
that fossils will ever be found in them. I do not, however, 
consider it improbable that they may be of the same age 
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and eqaivalent to the metamorphic slates of the gold-belt of 
the slope of the Sierra Nevada. 

THE SECOND OBOGBAPHIC BLOCK, OB THE SIEBBA MADBE. 

The profile (Plate III, fig. 1) crosses the alluvial deposits 
and small slate and granite knolls of San Bafael valley and 
continues over the second orographic block, the Sierra 
Madre, as it is called. Bare and white granite hills rise 
rather abruptly from the covering debris at their bases and 
the road winds upwards for five miles at a rather steep 
grade. The granite, of which enormous areas are seen 
to the north and the south, is identical in structure and 
composition with that of the coast range — it is a hom- 
blende-granitite of light color and easily disintegrating. 

Arrived at an elevation of 3,500 feet and five miles from 
the valley, one is surprised to find oneself on a gently as- 
cending plateau, somewhat rolling and with small knolls 
here and there, but on the whole remarkably level; the 
eastern sky-line is formed by the plateau; north and south 
it extends for miles and miles covered with dense brush 
and yucca trees. At nine miles from the valley and 4,000 
feet elevation, a small knoll about 100 feet high lies to the 
south of the road; it is entirely composed of brownish 
quartzite completely enclosed by the granite, a curious re- 
mainder probably of a formerly more extensive metamor- 
phic area. The plateau becomes still more level and for a 
distance of about fifteen miles up to the summit, ascends 
but 700 feet. Beginning at 4,000 feet and extending to the 
divide, a belt of scattered pines relieves the monotony of 
the landscape. Here and there are low ranges of hills or 
small isolated peaks with the yellowish-white granite weath- 
ering in rounded forms. Such a range, only a few hundred 
feet high above the plateau and interrupted by passes at the 
level of the latter, forms the peninsular divide at an ele- 
vation of about 5,000 feet. The road from Beal del Castillo 
to Campo Nacional, a small mining camp near the summit. 
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descends a little, ten miles from San Bafael valley, into the 
wide depression in the plateau in which the San Carlos 
riyer flows, iind follows this up to the summit, a distance of 
about nine miles. The river here runs but little lower than 
the general surface of the plateau, which necessitates very 
rapid fall in the lower part of the course near San Bafael 
valley. The upper part for nine miles from the summit has 
a very inconsiderable fall; the water-course runs through a 
series of swamps and little lakes, and heads in a somewhat 
larger lake. There are no signs of glacial action. It is not 
possible to see just where the divide is, so level is the gen- 
eral surface of the country near the summit. For a few 
miles eastward this character is preserved and then signs 
of a more active erosion begin to appear. The pine forest 
of the plateau disappears, the water-courses are worn down 
into gorges and canons walled in by white, abrupt, granitic 
ridges; the country slopes rapidly. It is a wild landscape 
of bare granite hills. Finally, climbing one of the ridges, 
the spectator suddenly and unexpectedly finds a view ex- 
tended before him which in grandeur and sublimity is sur- 
passed by but few places on the continent. He stands at 
the edge of a gigantic escarpment, descending about 3,000 
feet in about five miles; naked granite clifts, separated by 
steep ravines and a few canons more deeply cut into the 
rock form the face of this escarpment; at its base the Colo- 
rado Desert spreads out, a dazzling white plain at the end 
of which, fifty miles away, gleams the tide water of the 
Colorado River at the Gulf of California. Again, far be- 
yond this, may be seen the blue mountains of Arizona and 
Sonora. 

The Colorado River, above the debouchure, is cut off" from 
view by a lower desert range, continuing N.N.W. and run- 
ning east of the great Salt Lake Magnata, a blue sheet of 
water on the white desert plain. 

The great escarpment, facing the desert, continues north- 
ward and southward ; its general trend, however, is some- 
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what west of north. Far to the south it is seen capped 
with flat-topped tables. As far as can be seen the granite 
extends; it forms the whole descent except near the desert 
where a narrow belt of a reddish rock is seen, connecting 
southward with dark, basaltic tables covering the desert at 
the foot of the escarpment. Many little ridges and isolated, 
low volcanic hills dot the desert in a southeasterly direc- 
tion. If there is any metamorphic slate at all at the base 
of the range, it can be but a very narrow belt. The extent 
of the remarkable plateau forming the summit of the range, 
must be very great. To judge from statements of reliable 
persons this enormous granite mesa extends from near the 
boundary to a point fifty miles south of the profile near 
the old mission of Santa Catarina. At this place, Mr. B. 
Stevens, who has examined that country for a proposed 
railroad, informs me the gently sloping mesa, composed of 
granite, reaches 5,000 feet at the summit, while the passes 
are eroded deeper, and are at an elevation of about 4,000 feet. 
An abrupt escarpment, equally steep as at the place crossed 
by the profile, leads down to the desert plain, here some- 
what higher, having at the base of the elitf an eleva- 
tion of 2,000 feet. South of Santa Catarina, a deep valley, 
**Valle de la Trinidad," has cut far into the mesa; south of 
this the topography and geology are but very little known. 

We would thus have a continuous predominantly granitic 
plateau bordering on the desert, twenty to forty miles broad 
and extending about 80 miles southward from the boundary. 
The descent is more or less gradual on the western sido, 
while towards the east there is an exceedingly steep slope 
to the desert. On no map, as far as I am aware, has this 
remarkable topographic feature been properly or even 
approximately indicated. On the general map (Plate II) 
an attempt has been made to represent the great eastern es- 
carpment. The map is based on the larger map of the coast 
line of Baja-California, as surveyed by the * * Narragansett " 
in 1873; the interior topography is derived from my own 
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observations and some data taken from a Mexican grant 
map of the ''Bancho Santa Catarina." It is more of a 
sketch than an accurate map, but it is at least approximately 
correct. 

The granite of the plateau is petrographically very uni- 
form. It is throughout a coarse-grained hornblende gran- 
itite, or a hornblende-biotite granite, with but small local 
variations. 

Before closing the description of the profile a few obser- 
vations must be recorded which throw an additional light 
on some geological problems connected with the plateau. 

Near the summit, about four miles east of the dividing 
range of hills, lies at an elevation of 4,750 feet, the little 
mining camp, Campo Nacional; it is directly on the line of 
the profile. It is situated in the pine forest of the level pla- 
teau, although in its immediate vicinity the canons and ravines 
of the eastern slope begin to cut into the granite. Stand- 
ing on a small elevation nothing but granite can be seen as 
far as the eye reaches, in all directions. Within a radius 
of a few miles the gulches leading down to the desert have 
been worked and yielded a considerable quantity of gold. 
The latter is coarse and well worn, and the gulches are 
filled with well rounded smooth pebbles of white quartz, or 
a dark quartzite. 

This, in itself, is remarkable, as there certainly are no met- 
araorphic rocks anywhere in the vicinity. It was soon found 
that all these gulches led up to a small flat-topped hill about 
200 feet above the plateau, called the Black Hill. This hill 
is about one-half mile long, east and west, and one-eighth to 
one-quarter mile wide; it is made up of a well-packed mass 
of auriferous nietamorphic gravel in very smooth boulders, 
often six inches in diameter. Its depth is uncertain; I 
was told that once a shaft had been sunk 18 feet without find- 
ing bedrock, and I should think the mass would be about 50 
feet thick. The mining has been entirely confined to the 
ravines leading down from the hill. 
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That this patch of auriferous gravel has been formed by 
an ancient river of considerable importance is certain, but 
the most interesting questions are, whence did it come and 
to where did it flow, and where are the metamorphic rocks 
that furnished the material for the boulders ? I saw no 
granite pebbles; if there are any they are very few or have 
been destroyed by weathering. It will be observed that the 
granite disintegrates very easily, and that the present rivers 
running through San Rafael valley carry mostly sand and 
but little pebbles. It was not possible to determine the 
direction of the fall as the bed rock is not exposed, but it 
is probable that the general course of the river was east 
and west. If so, where did it head if flowing west, or 
where did it go to if flowing east ? The great escarpment 
of the range is but few miles distant. I was informed that 
at Camp Juarez, about 20 miles north of Campo Nacional, 
there are similar deposits; the gold from the two places is 
certainly identical. I was also told that still further north, 
but further down the west slope there is a similar hill near 
Vallecitos. Finally Mr. E. Stevens informs me that the 
plateau near Santa Catarina is capped with a reddish 
** cement," which may be a volcanic formation or a gravel 
deposit. Nothing deflnite can be said of the age of these 
auriferous gravels except tliat they certainly date from a 
time when the drainage and the whole topography of the 
peninsula were very different from what they are now. They 
may be tertiary and equivalent to the auriferous gravels of 
the Sierra Nevada. At any rate, they show conclusively 
that the present plateau is part of a very old continental 
area. 

Of the desert and the desert ranges near the Colorado 
river I have but little to sav as I did not visit them. I 
have sketched in the great Salt Lake and the ranges beyond, 
from the view obtained from the great escarpment. 

These mountains of the desert are about 2,000 feet high, 
and apparently predominantly composed of granite on 
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which in places black, evidently recent, volcanic rocks rest. 
The range bordering the Salt Lake is probably entirely 
volcanic. 

The desert between the foot of the escarpment and the 
range just mentioned above, is 20 miles wide and slopes 
gently from both sides to a maximum depression in the 
middle. The elevation of this desert at the foot of the 
Sierra is probably about 1,000 feet, and the center lies pre- 
sumably considerably below the level of the sea. The 
same depression connects northward with the New River 
Basin, and at its northern end Prof. Blake in the Pacific Rail- 
road Reports estimates it to be 500 feet below the surface of 
the sea. Southward it connects with the delta of the Col- 
orado River by a gap in the desert range, a little south of 
east from Campo Nacional. Near that point it must, of 
course, be higher, or the river would flood the desert. 
South of this gap the desert ranges continue, and the aver- 
age elevation of the desert itself increases. 

CONCLUSIONS. 

Prof. Blake's section from San Diego to the desert, re- 
ferred to above (see ante p. 177), presents certain similarities 
and certain differences when compared with the one de- 
scribed in these notes. Both sections have a gentle west 
and a steep east slope, although this peculiarity is much 
more accentuated in the southern profile. 

In both, the principal mass is composed of an enormous 
granitic plateau with minor areas of highly metamorphosed 
and compressed slates. In the former these are main- 
ly confined to the eastern, while in the latter they are 
intercalated in the western slope. The large masses of 
mesozoic eruptives at the Pacific Coast are not represented 
in the northern section. The granite composing the main 
area appears everywhere to be identical — a white horn- 
blende granitite similar to that of the Sierra Nevada of Cal- 
ifornia. 
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Yoanger eruptives are absent in the northern section un- 
til the Colorado River is nearly reached, while near the 
soathern section they occupy considerable areas at the foot 
of the great escarpment. 

It is most probable that the present metamorphic areas 
are but small remnants compared with those that once cov- 
ered the granite; the exposures along the section, such as 
for instance the small quartzite knoll on the plateau, or the 
metamorphic gravel at Campo Nacional, go far to prove 
that the slates everywhere rest as shallow crusts on the 
granite. 

Considering the structural relations one cannot but be- 
lieve that the great eastern escarpment is formed by an 
enormous fault, along which a throw of several thousand 
feet has taken place, and the fresh character of the fracture 
goes to prove that the dislocation is comparatively recent. 

The occurrence of auriferous river gravel, indicating 
that a stream of no small dimensions once flowed near the 
YBTy summit of the range, speaks very strongly for the ex- 
istence of such a fault; indeed it almost proves it. A part 
of the course of this old channol must evidently have been 
cut off by the fault. 

Regarding the San Rafael valley, it should be noticed 
that it is bordered both east and west by a rather steep 
escarpment, and that a line carried from the summit of the 
first range up to the beginning of the plateau of the Sierra 
Madre, would give a nearly unbroken slope for the whole 
peninsular range. It would, therefore, seem very plausible 
to consider the valley as a sunken area between two north 
and south faults (.Graben Suess). The fact that in the sec- 
tion, metamorphic rocks are found near the summit of the 
first range, and then again at the level of the valley at the 
foot of the steep descent, speaks strongly in favor of this 
suggestion. At last, considering the structure of the whole 
range, one cannot fail to be impressed with its great dif- 
ference from the Coast Ranges of California and its 
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great general similarity with the Sierra Nevada. There is 
the same gentle western and steep eastern slope — there is 
the same mainly granitic mass with smaller areas of aorifer- 
oas metamorphic slate; there are finally the auriferoas 
gravels and the recent volcanic oatbursts at the eastern foot. 
When, going one step further, we consider that the eastern 
fault of the Peninsular Sierra, lies nearly in the direct S.S. 
E. continuation of the eastern fault of the Sierra Nevada, 
the intimate connection of the two ranges becomes still 
more apparent. 



1 
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DBSGRIFnON OF A NEW SUBSPECIES OF SOHO SPARBOW 
FBOM LOWER CALIFORNIA, MEXICO. 

BY WALTER E. BRYANT. 

Melospisa fasoiata rivnlaris subep. nov. 
Brown's Song Sparrow.* 

Sabsp. char. — Similar to Melospiza faacicUa fallcuc, but 
darker aad averaging larger, with longer and less robust 
bill. 

Adidt S in somewhat loorn breeding plumage. (Type No. 
3,024, collection of Walter E. Bryant from Comondu, Lower 
California, March 11th, 1888.) Above, dark burnt umber 
more pronounced on crown and postocular stripes. Medi- 
an line of crown and sides of neck, dark ashy gray. Super- 
ciliary stripe, ashy, lighter anteriorly. Edging of dorsal 
feathers, sides and flanks, grayish brown; dorsal feathers 
narrowly black centrally. Upper surface of tail, dark um- 
ber, the central ones darker along the shaft. Tertiaries, 
darker than tail (above) with ashy edgings. Greater wing 
coverts reddish brown on outer half; the inner half dark as 
tertiaries; some of the coverts show a blackish sub terminal 
mark along the shaft. Under parts, grayish white. Breast, 
sides and crissum, heavily streaked with reddish umber. 
Wing, 71 mm.; tail feathers, 75 mm.; bill from nostril, 10 
mm.; tarsus, 22 mm.; middle toe, 18.5 mm. 

Adults in somewhat loom breeding plumage. (Type No. 
3,041, collection of W. E. B. from Comondu, March 
12th, 1888.) Not readily distinguished from male in color- 
ation, but averaging smaller in size. Wing, 64.5 mm.; tail 



* Dedicated to Mr. Herbert Brown of Tuoson, Arizona. 
7d Sxk. Vol. I. Issued September 29, 1888. 
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feathers, 68 mm.; bill from nostril, 10 mm.; tarsus, 21 mm.; 
middle toe, 17 mm. 

In former lists of Lower Californian birds no mention is 
made of finding any variety of song sparrow on the peninsu- 
la. Therefore, when I first found these birds, tolerably 
common along the water-course of Comondu canon, more 
than a passing interest was taken in them, and a series 
of thirteen specimens was collected. These were found to 
be uniformly different from a pair of M, /. fallaXj which I 
had received some time previously from Mr. Herbert Brown, 
aod to him I sent a typical example of the Lower Califor- 
nian bird for comparison with additional specimens of 
fallax. He found it to vary from anything which he had, 
and kindly sent me a series of fifteen song sparrows, col- 
lected at Tucson, Arizona. Ten of these are unmistakably 
fallax; the others are referable to montana, although prob- 
ably not typical of that form, no specimen of which is at 
hand. 

Melospiza fasciafa rividaris seems to be intermediate be- 
tween montana and fallax, approaching more closely the 
latter in coloratiou. The differeutial characters of these 
two extremes, as given by Mr. Henshaw,* are as follows: 

Mdonpiza fasciata monlana. — Above, umber brown, with 
margins of feathers gray, giving a strong grayish aspect to 
the plumage; back streaked with blackish brown. 

31. fasciaia fallax. — Above, chiefly bright reddish brown; 
back streaked with a darker shade of the same; streaks be- 
low, reddish, not black; size, smaller. 

The Lower Californian sparrows are not in as fresh plu- 
mage as I could wish, but the diflerences are sufficiently 
defined to be noticed at a glance. Whether the modified 
shape and greater average length of bill will prove constant 
in a larger series of this new form remains to be determined. 

Nothing peculiar in the habits or song of this bird was 

*Auk, I. 224. July, 1884. 



NEW SUBSPECIES OF SONG SPARROW. 



199 



noticed that differed from other west coast song sparrows. 
They were not found at any locality except Comondu, which 
is well watered and admirably suited to their needs. 

As early as the 12th of March, the females had commenced 
to set, but no nests were found. 

A table of the measurements taken is here appended. 
But little dependence can be placed upon the tail measure- 
ments of either form, nearly all being in somewhat worn 
condition at the tips. 

DIMSNSIONS OF MBLOSPIZA FASCIATA RIVULARJS, FROM COMONDU. 
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DIMENSIONS OF MELOSPIZA FASCUTA FALLA2C, FROM TU080N. 
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FLORA OF THE 8AHTA BARBARA IBLAHDS. 

BY T. B. BRANDEOEE. 
L ADDinONS TO THE FLORA OF SANTA ORUZ ISLAND. 

The following list contains the names of plants of Santa 
Cmz not specifically mentioned in Prof. E. L. Oreeue*B 
Catalogue of the Flowering Plants and Ferns of the Island 
of Santa Cruz, published in Bulletin No. II of the Proceed- 
ings of the California Academy. A few species of Prof. E. 
L. Greene's Catalogue having been collected late in the 
season could not be determined specifically and are un- 
doubtedly in the present list. The collection upon which 
this list is based, was made between the twenty-sixth of 
March and the first of May, at a time when the evanescent 
annuals and early flowering perennials were in full bloom. 
Most of the shrubs of the list are not common on the 
island, and many of them were seen in but one locality or 
in a single canon. The Quercus lobcUa was small, so that 
Popidus Fremonti is the only tree to be added to the flora, 
and only a half dozen specimens of it are growing in a 
southwest canon. Continued search will add many species 
to the flora of this island, and not until every canon has 
been thoroughly explored, can a complete list of its plants 
be given. I am very much indebted to Mr. Justinian Caire 
for permission to visit the island, and for hospitality while 
making the collection. 

Berberis pinnata, Lagasca. 

Delphinium Parryl Gray, Bot. Gazette, XII, 50. 

Erysimum asperum, DC. Not common. 

Brassica campestris, L. 

7d Bbb. Vol. I. Itsaed October 11, 18M. 



202 CALIFORNIA ACADEMY OF SCIENCES. 

Arabis arcuata, Gray. 
Arabis perfoluta, Lam. 

SiLENE CONOIDEA, L. 

Determined by Dr. Sereno Watson, who says it has been 
found in the southern part of the State. It grows in the 
Santa Inez mountains, and is also found near Point Sur, 
below Monterey. Probably introduced from Europe, al- 
though it seems to inhabit the mountains, and not to be 
found about fields and dwellings. 

Arenaria DouGLAsn, Torr. & Gray. 

Calandrinia Breweri, Watson. 

Calandrinia maritima, Nutt. 

SiDALCEA MALViEFLORA, Gray. 

Malvastrum EXILE, Gray. 

Decumbent, or in exposed situations, smaller and erect. 

Erodium macrophyllum, Hook. <t Arn. 

Geranium Carolinianum, L. 

OxALis VVrightii, Grav. 

This species cjiespitose from a stout woody caudex, is 
common about Santa Barbara and along the Coast Kange 
as far north as to Sau Francisco. The branches often root 
at the nodes, es}>ecially in damp locations and more north- 
ern habitats. 

A>-TRACrALUS NIGRESCENS, Nutt. 
HOSAC'KIA GRAXDIFLORA, Bentll. 

Lri>iNUs coNCiNNUs, Agardh. 

PlCKERINGlA MONTANA, Xutt. 
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SPIBAi DI800L0B, PuTSh. 
Alchemilla ARYENSIS, ScO]ioli. 

Saxifraga reflexa, Hook. 

Tellima Cymbalaru, Gray. 

Rises sanguineum, Pursh., var. malvaceum, Gray. 

RiBES Menziesu, Pursh. 

GoDETU quadrivulnera, Spach. 

Peucedanum caruifolium, Torr. & Gray. 

Galium Nuttallu, Gray. 

StYLOCLINE GNAPHALI0IDE8, Nutt. 

Madu DissrriFLORA, Torr. & Gray. 

Bjsria gracilis. Gray. 

Matricaria discoidea, DC. 

Senecio vulgaris, L. 
Microseris Lindleyi, Gray. 

MicROSERis elegans, Greene. 

MiCROSERis ANOM ALA, Watson, Proc. Am. Acad., XXII, 475. 

Malacothrix Coulteri, Gray. 

The flowers are light yellow. With it a plant having the 
same stoat habit, large heads and general appearance, bat 
with narrower involncral bracts, pappus wholly decidaoas 
and receptacle naked, which seems to be a form of M, inde- 
cora and squcdida, Greene. 

Malacothrix Clevelandi, Gray. 

Specularu biflora, Gray. 
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OHiiA Nevinu, Gray. 
GiLiA ANDROSACEA, Stead. 

GiLIA DUNTHOIDES, Endl. 
NeMOPHILA AX7RITA, Lindl. 

Nemophila parviflora, Dougl 

Phacelia viscida, Torr. 

Phacelu distans, Gray. 

Plaoiobothrys oanescens, Benth. 
Convolvulus pentapetaloides, L. 

MiMULUS latifolius, Gray. 

MiMULUS LUTEUS, L. 
CaSTILLEU PARVIFLORA, BoDg. 

Aphyllon fasoiculatum, Gray. 
AuDiBERTiA NiVEA, Benth. 

AUDIBERTIA 8TACHY0IDE8, Benth. 

Scutellaria, tuberosa, Benth. 
Salicornia ambigua, Michx. 

PoPULUS Fremonti. var. Wislizeni, Watson. 

QUEROUS LOBATA, N^e. 

Allium hyalinum, Curran. 
Common throughout the island. 

Allium lacunosum, Watson. 

These two specius of Allium were determined by Dr. Sere- 
no Watson. 
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Calochortus albus, Dougl. 

Calochortus venustus, Benth. 

Bbodlea minor, Watson. 
LuzuLA COMOSA, Meyer. 
Carex olobosa, Boot. 

Phalaris intermedia, Bosc. 
Trisetum barbatum, Steud. 
Kceleria cristata, Pers. 

Stipa setigera, Presl. 
Stipa eminens, Cav. 
Stipa yiridula, Trin. 
FE6TUCA tenella, WiUd. 
Festuca microstachya, Nutt. 
Bromus Hookerianus, Thurb. 
Bromus ciLUTua, L. 

POA ANNUA, L. 

POA HOWELLII, V. & S. 

Determined by Dr. Geo. Vasey. 
Equisetum Telmateia, Ehrh. 
Gymnogrammb triangularis, Eaulf. 
Cheilanthes myriophtlla, Desv. 
Adiantum emarginatum, Hook. 
Selaginella rupestris, Spring. 
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II. FLORA OF SANTA ROSA ISLAND. 

The collection of Santa Bosa plants herein enumerated 
was made during the first ten days of June. The early 
vegetation had already disappean^d and the Island had as- 
sumed the dry appearance common to western California 
after the spring rains have passed. Only the eastern and 
northern parts were visited, and doubtless an examination 
of the whole island earlier in the season ^ ill add a large 
number of species to its florn. 

To the owner of the island — Mr. Alexander P. More, a 
member of this Academy — for opportunity to make the col- 
lection and for facilities given, I am very greatly obliged. 

Clematis ligustioifolia, Nutt. 

On Santa Cruz Island the flowers of some plants are per- 
fect, and the vines become three inches in diameter. 

Ranunculus Californicus, Benth. 

Delphinum Parryi, Gray. 

Eschscholtzia Californica, Cham. ^-E. (jlaiica, Greene. 

Eschscholtzias are verv abundant on both Santa Rosa 
and Santa Cruz Islands, and the plants not only differ in 
habit, color of foliage and of flowers, but the same plant 
sometimes undergoes an almost specific change in general 
appearance. Tall, large plants on Santa Cruz Island, hav- 
ing very glaucous foliage and graceful habit, by the end of 
April had become stiff and branching, liad assumed a red- 
dish brown color throughout, and the flowers had changed 
from light yellow to deep orange. The color of the plants 
seems to depend somewhat upon the moisture of the soil, 
as is shown by a gradation from the glaucous ones near the 
bottom of canons to the red-brown ones of the dry sides. 
On the loose soil of steep slopes the same plant seems to 
persist as an annual and become E. peninsularis, Greene. 
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Some of the seaward slopes of Santa Rosa Island abound 
with Eschscholtzias varying in color from red-brown to ex- 
tremely glaucous. The flowers are of all shades of color 
between light yellow and deep orange, and vary much in 
size. 

Dendromecon RiGmuM, Benth. —D. Har/ordii, Kellogg, 
and D. flexile, Greene. 

This siirub on Santa Bosa varies from forms having oval 
leaves with smooth margins to those having lanceolate leaves 
with rough margins. Sheltered from the wind it becomes 
D. flexile, Greene, but when exposed the leaves are smaller, 
n»irrower and rougher. 

Platystemon Californious, Benth. 

Cheiranthus asper, Cham. & Schlecht. 

Seeds slightly winged. A form in situations sheltered 
from the wind resembles Erysimum asperxnn in habit. 

Erysimum insulare, Greene. 

Sisymbrium reflexum, Nutt. 

Lepidium lasiophyllum, Nutt. 

Capsella divaricata, Walp. 
I 

ISOMERIS ARBOREA, Nutt. 

Viola peduxclxata, Torr. & Gray. 

Helianthemum scoparium, Nutt. 

Prostrate-spreading when growing in situations exposed 
to the wind. 

Frankenu grandiflora, Cham, it Schlecht. 

Silene laciniata, Cav. = S. aimulans, Greene. 

Very common on both Santa Cruz and Santa Rosa Islands. 
Plants vary from a few inches to four feet in height. 
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SiLENE GaLLICA, L. 

Sagina occidentalis, Watson. 

Stellabia medu, Smith. 

Lepigonum maorotheoum, Fisch. & Meyer. 

PENTAOiENA RAMOSISSIMA, Hook. 

Claytonia perpoliata, Donn. 

A form of this species having linear leaves is not uncom- 
mon on Santa Cruz Island. One specimen collected has 
the flowers glomerate on the disk and several linear radical 
leaves with one broadly deltoid. 

SiDALCEA MALV-EFLORA, Gray.. 

Malva boreaus, Wallm. 

Erodium oioutarium, L'Her. 
Ceanothus orassifolius, Torr. 

Ceanothus arboreus, Greene. 

Smaller than on Santa Cruz Island, and hardly more than 
a bush in appearance. Leaves nearly entire and smooth. 
An interesting form indicating its mainland representative. 

Khus diversiloba, Torr. & Gray. 

Bhus integrifolta, Benth. & Hook. 

HOSACKIA 8TRIG0SA, Nutt. 
HOSACKIA MARITIMA, Nutt. 

HosACKiA GLABRA, Torr. = Syrmatium dendroideum, 
Greene. 

Some of its forms are exactly the mainland plants. 
Vicu Americana, Miihl. 



FLORA OF THE SANTA BARBARA ISLANDS. 209 

Lupmus Chamissonis, Esch. 

LUPINUS MiCRANTHUs, Dougl. = L. u7nbdlcUu8, Greene. 

The plants are slightly more spicate than those of Santa 
Croz Island, and the mainland plants are not different from 
those of both Islands. 

Trifolium tridentatum, Lindl. 

Astragalus leucopsis, Torr. & Gray. 

Astragalus Miguelensis, Greene. 

Very abundant in some localities. It is probably a vari- 
ety of A. leucopsis. 

Melilotus parviflora, Desf. 

Prunus njciFOLius, Walp., var. occidentalis (Lyon). 
=P. occidentalism Lyon. 

On Santa Bosa Island it is confined to the bottom of the 
cafions, and is much larger and more tree-like than on Santa 
Cruz Island On Santa Cruz it sends up several trunks 
from one root and resembles a big bush, but on Santa Rosa 
a single trunk ascends sometimes fifteen feet before it be- 
gins to branch. The leaves are generally more or less sin- 
uate-dentate and sometimes entire. In the Santa Inez 
Mountains, near Santa Barbara, the leaves sometimes have 
entire margins and it becomes six inches in diameter and 
attains a height of fifteen feet. A large specimen near San 
Francisco has a diameter of more than two feet. 

BuBUS URsmus, Cham. & Schlecht. 

Adenostoma fasciculatum, Hook. & Arn. 
Spreading-prostrate in situations exposed to the wind. 

Rosa Californica, Cham. & Schlecht. 
Heteromeles arbutifolu, Boemer. 



210 CALIFORNIA ACADEMY OF SCIENCES. 

Lyonothamnus A8PLENIF0LIUS, Greene. 

Not common. The trees are small and often distorted by 
the wind. This species always forms small groves of a hun- 
dred more or less trees. It sends up several trunks from 
one crown, and the whole grove probably is connected un- 
derground by its roots. 

Heuchera PiLOSissiBiA, Pisch. & Meyer. = H. maxima , 
Greene. 

Not uncommon throughout Santa Cruz Island and very 
abundant in the canons of Santa Bosa. When growing 
amongst bushes on Santa Cruz the flowering stems reach a 
height of five feet. On sun-exposed rocks it is often not 
more than six inches high. 

TiLLJSA MINIMA, Miers. 
Cotyledon lanceolata, Watson. 
(Enothera bistorta, Nutt. 

(Enothera dentata, Cav. 

(Enothera cheihanthifolia, Hoid. 

Many forms, one of which is E. )iiti(hi , Greene. 

Zauschneria Californica, Presl. 
Godetia quadrivulnera, Spaeh. 

Clarkia elegans, Dongl. 
Mentzelia micrantha, Torr. k Gray. 

EcHiNOCYSTis FABACEA, Naudin. 

The plants of both Santa Cruz and Santa Rosa Islands 
seem to be this species rather than E. )a nwcarjKi. They 
mature either four or eight large seeds. 

QpuNTiA Engelmanni, Salm., var. (?) littoralis, Engelm. 
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Mesembrianthemum CRYSTALLINUM, L. 
Very abundant. 

Daucus pusillus, Mx. 

Peucedanum cardifolium, Terr. & Gray. 

Sambucos olauca, Nutt. 

Symphoricarpos mollis, Nutt. 

liONiCERA fflSProuLA, Dougl., var. vacillans, Gray. 

Galium Aparine, L. 

Galium Nuttallii, Gray. = G. Migudense, Greene. 

Climbing high amongst bushes, or less luxuriant on rocky 
hillsides, or depressed prostrate when exposed to the wind, 
and then it becomes O. Migueleme., Berry shining white. 

Galium angustifolium , Nutt. 

Grindelia glutinosa, Dunal. = G. latifolia, Kellogg. 

Referred to this species by Dr. Gray. Small specimens 
are the same as some from the mainland. The involucre is 
more or less squarrose and the akenes are auriculate - bor- 
dered. Pappus awns 2 — 3, and sparingly ciliolate-scabrous. 
Very balsamic- viscid during anthesis. 

Bigelovu veneta, Gray. 

SOLIDAGO CaLIFORNICA, Nutt. 

Corethrogyne filaginifoua, Nutt. 

DiPLOSTEPHiUM CANUM, Gray. =Hazardia cana, serrata 
and detonsa, Greene. 

Leaves vary in outline from sharply serrate and crenate 
to almost entire. 

Ebigeron foliosus, Nutt. 

Ebigeron glaucus, Ker. 
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Erigeron sanotarum, Watson, n. sp. in litt. 

Santa Inez Mountains, near Santa Barbara and Santa 
Rosa Island. 

Aster fouaoeus, Lindl. 
Bacoharis pilularis, DC. 

Baccharis Douglasii, DC. 

Stylooline gnaphalioides, Nutt. 
FiLAGO Californica, Nutt. 

Gnaphalium purpureum, L. 

Gnaphalium DE0URREN8, Ives, var. Californioum, Gray. 
Gnaphalium Sprengeui, Hook. & Am. 

Leptosyne gigantea, Kellogg. 

Madia sativa, Molina. 

Hemizonia fasciculata, Torr. & Grav. 

Hemizonia paniculata, Gray. 

Layia platyglossa, Grav. 
Venegasia carpesioides, DC. 

B^ERiA gracilis, Gray. 

B.ERIA Palmeri, var. Clementina, Gray. 

The specimens from Santa Rosa Island are more flesby- 
thickened and the bracts more strongly carinate than those 
from Santa Cruz. Pappus of the disk flowers generallj- of 
four, sometimes of as many as seven paless; of the ray flow- 
ers mostly two, often one and sometimes none, similar to 
the pappus of B. gracilis from the Islands and Santa Bar- 
bara. 
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Ebiophtllum ST^acHADiFOLnJic, Lag. 

CHJENACnS TENUIFOLU, Nutt. 

Ambltopappus pusillus, Hook. & Am. 
Antheios Cotula, L. 

Achillea Millefolium, L. 

Artemisia Galifobnica, Less. 
Artemisia Ludoticiana, Nutt. 

Cniccs oocidentalis, Gray. = C. lUacinuff, Greeni^. 

This species on Santa Cmz Island has the inTolacral 
bracts strongly incoired; on Santa Bosa, either straight or 
strongly incurred; in the Santa Liez Moontains, sometiuK^t^ 
strongly incmred. commonly slightly incurred and often 
straight. The Santa Bosa Island plants having strongly iu- 
coired bracts to the first large flowers, often have straight 
ones to the smaller heads that are produced later in the 



Cestaurea Meutessb, L. 
Perezli micbocephala. Gray. 

Stephasomzria tibgata, Benth. 

Annual, from six inches hi^ upward; leaves more «or 
less resinous dotted: p^ipus white, fragile and easily sep- 
arating from the akene: including S- t^jrnefU^Mta, Greene, 
and probably S. data, Xutt. 

Stzphasomelia miGUA, 3(utt. 

\nTiua1, pappus bristles mcire fierKistent, more or le^^ 
dilated at base and united into phaiangeit. and ofteL witii 
sets; im 



MicBOfiEEifc USTLAJSPOLIA Torr. k Gmv. 

wLicL wciold be t^A^^tt^*! to M. vi^Mfj'Jt'Mo . Gm* 
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were collected and are evidently a form of M. lineari/olia. 
Robust plants with strong fruiting heads of M, linearifolia 
sometimes send up from near the base scapes bearing heads 
with the pappus of M. macrocJiceta. The fruit of the M. ma- 
crochcda form seems always to be undeveloped. 

MiCBOSERis LiNDLEYi, Gray. 
Malacothrix incana, Torr. & Gray. 
Malacothrix saxatilis, Torr. & Gray. 

HiERACIUM AROUTUM, Nutt. 

Troximon orandiflorum, Gray. 

SONCHUS OLERAOEUS, L. 
SONOHUS A8PER, Fuchs. 

Arotostaphylos tomentosa, Dougl. 

Arctostafhylos PUNGEN8, HBK. =A. insularis, Greene. 

Arotostaphylos diversifolia, Parry. 

DoDECATHEON Hendersoni, Gray. 

Erythr/ea Douglasii, Gray. 

GiLiA atractyloides, Steud. 

GiUA androsacea, Steud. 

CiiLiA Nevinii, Gray. 

Ellisia chrsanthemifolia, Beuth. 

Phacelia distans, Benth. = P. sccdyrella, Greene. 

Calyx lobes rarely incised. Leaves not as finely and 
compoundly dissected as they are in the common forms. 

Phacellv viscida, Torr. 

Phacelia ramosissima, Doiigl. 
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Kbynttzkia LEiooABPAy Fisch. & Meyer. 
Aksinckia intermedia, Fisch. & Meyer. 
CoNYOLYULUS MAOBOSTEOIUB, Greene. 

DiOHONDRA ABQENTEA, WiUd. (?) 

SoLANUM NIGRUM, L., var. DouGLAsn, Gray. 
SoLANUM Xanti, var. Wallaoei, Gray. 
LiNARiA Canadensis, Dnm. 
Antirrhinum Nuttallianum, Benth. 
Colunsia bicolor, Benth. 
Pentstemon cordifolius, Benth. 

MiMULUS GLUTiNOSUS, Wendl. = M. paniceus. Stead., 
Diplacua arachnoideua and parvyUn^uSy Greene. 

Abundant on both Santa Cruz and Santa Rosa Islands: 
very variable, with all the forms and colors running into 
each other. 

MiMULUS LUTEUS, L. 

MiMULUS NA8UTUS, Greene. 

CaSTILLEIA PARVrPLORA, Bong. 

Castilleia hololeuoa, Greene. 

Answers to the description of C, folioloaa, Hook. & Am., 
in the Synoptical Flora, but differs from the Santa Inez 
forms in the character of its pubescence. Its calyx is near- 
ly equally cleft and the bracts are usually red. 

Orthocabpus purpurascens, Benth. 

Aphyllon TUBEROSUM, Gray. 

Sphaoele calyoina, Benth. =^ S./ragrans^ Greene. 

Salvia Columbarlb, Benth. 

2o Sbr Vol. I. (16) Usaed October 11. 1888. 
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AXJDIBERTIA 8TACHY0IDE8, Benth. var. REVOLUTA. 

Margins of the leaves revolute, giving to the bush a pe- 
culiar appearance. 

Staohys bullata, Benth. = S. acumincda, Greene. 

Plantago Pataoonica, Jacq. 

Eriogonum nudum, DougL = E, grande and ttibescens, 
Greene. 

The rose-colored variety is the form of Santa Bosa Isl- 
and, and differs only in color from my Santa Cruz specimens, 
and both agree with mainland forms. 

Eriogonum arboresoens, Greene. 

RuMEX SALiciFOLius, Weinm. 

Polygonum aviculare, L. 

Chorizanthe staticoides, Benth. 

Pterostegia drymarioides, Fisch. & Meyer. 

Abronia umbellata, Lam. 

Ohenopodium ambrosioides, L. 

CHENoroDiuM album, L. 

Atriplex Californioa, Moquin 

SU.EDA TORREYANA, Watson. 

Salicornia ambigua, Michx. 

Parietaria debilis, Forst. 
Salix laevigata, Bebb. 

PopuLUS trichocarpa, Torr. 

QUERCUS DUMOSA, Nutt. 
QUERCUS LOBATA, N^e. 
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QuEBOUS TOMENTELLA, Engelm. 

Common in canons on the east and north sides. Larger 
4han on Santa Cmz Island. 

QuEBOus AQBIFOLIA, Liebm. 

PiNUS iNSiGNis, Dougl., var. binata, Engelm. 

PiNUS ToRREYANA, Parry. 

The Forestry Report of the Tenth Census gives a station 
near San Diego as the only certain habitat of this pine and 
adds that it is doubtfully reported from Lower California 
and one of the islands off Santa Barbara. About one hun- 
dred trees are growing on the bluffs of the eastern shore. 

Habenaria eleqans, Bolander. 

SiSTRINCHIUM BELLUM, Watson. 

Allium laounosum, Watson. 
Bloomeria aurea, Kellogg. 

Brodlea capitata, Benth. = B, insularis^ Greene. 

Plants no different from the island forms and equally as 
tall and broad leaved flourish in favorable situations of 
the Santa Inez Mountains. 

LiLiUM Humboldth, Rcezl. & Leicht. 

Calochortus albus, Dougl. 

Zyoadenus Fremonti, Torr. 
Phyllospadix Torreyi, Watson. 
LuzuLA OOMOSA, Meyer. 

JUNCUS BUFONIUS, L. 

JUNCUS PATENS, Meyer. 
Jvscvs Balticus, Dethard. 

SCIRPUS PUNGENS, Vahl. 
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Gabex DouGLAsn, Boott. 
PoLYPOooN M0NSPELIEN8I8, Desf. 

Stipa 8ETIGERA, Presl. 

Agrostis vertioillata, Vill. 

A0RO8TI8 Scouleri, Trin. 
Determined by Dr. George Vasey. 

Kceleria 0RI8TATA, Pers. 

D18TICHLI8 8PICATA, L. 

Bbomus Hookerianus, Thurb. 

Elymus CONDEN8ATU8, Presl. 

Agropyrum REPEN8, Beauv. 

HORDEUM MURINUM, L. 
FeSTUCA MICR0STACHY8, Nutt. 

Festuca Myurus, L. 
PoLYroDiUM Californicum, Kaulf. 
PellzEA andromed/efolia, ¥4e. 

ChEILANTHES MYRIOrHYLLA, DcSV. 
GyMNOQRAMME TRIANGULARIS, Kaulf. 

Pteris aquilina, L. 
Adiantum emarginatum, Hook. 
AspiDiUM rigidum/ Swartz. 

in. COMPARISONS between the floras of SANTA CRUZ AND 
SANTA^ROSA ISLANDS AND THE SANTA INEZ MOUNTAINS. 

Prof. E. L. Greene in his ** Studies in the Botany of Cali- 
fornia and parts Adjacent,'* published by the California 
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Academy of Sciences, Vol. 2, No. 7, brought to notice the 
occurrence on the island of Santa Cruz of several trees, 
either peculiar to the Galifornian insular flora or endemic 
upon the island itself, and to add representatives of these 
trees to the Jesup Wood Collection of New York, Prof. 
C. S. Sargent asked me to go to the island and endeavor to 
obtain them. 

This opportunity to study the insular flora was gladly em- 
braced, and six weeks were spent in making a botanical col- 
lection from all parts of the island; then to add to my knowl- 
edge obtained from Santa Cruz and to enjoy the pleasure of 
exploring an island almost wholly unknown botanically, a 
visit was made to the adjoining island of Santa Rosa. At 
different times, collections of plants with especial reference 
to the insular floras were made in the Santa Inez Mountains 
representing the vegetation of the ocean slope of this coast 
range within a dozen miles or more of Santa Barbara. 

The general trend of the mainland coast from Santa Bar- 
bara to Point Conception is westerly, and about twenty-five 
miles to the south and nearly parallel to it, lie the islands 
of Santa Cruz, Santa Rosa and San Miguel. Santa Cruz, 
the largest in area and most easterly, is long and narrow in 
shape, rugged and mountainous in profile, with its surface 
much broken by deep, rocky canons. 

Santa Bosa, nearly as large as Santa Cruz, occupies a 
central position, distant from the other two islands about 
ten miles; is more nearly circular, or perhaps, rectangular 
in outline, having a width of about twelve miles; the central 
hills or peaks reach an altitude of about 1200 feet, not more 
than half that of the Santa Cruz mountains; its surface 
sloi)es from the highest points to the shore, and is somewhat 
broken by canons and gulches. 

San Miguel, the most westerly, is a small island of low 
elevation. 

The situation and topography of the islands in connection 
with the prevailing winds, determine the variety- of their 
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flora and also somewhat the form and habit of the species. 

The distorted trees, the prostrate spreading bashes and 
the encroaching sand dunes show plainly that the wind 
most affecting the vegetation comes from the north and 
northwest. 

Santa Croz, on account of its easterly location, receives 
more protection from the Santa Inez Mountains against the 
north winds than Santa Bosa, and the high mountains of 
the island itself afford additional shelter to the plants and 
trees of its valleys and canons. Its large area, its sheltered 
position and its physical characteristics account for the 
large number of species growing upon Santa Cruz Island. 

San Miguel, the westerly member of this group of islands, 
is almost wholly unprotected by the mainland coast, and re- 
ceives the full force of the northwest winds. 

Santa Bosa, situated to the windward of Santa Cruz, and 
consequently receiving less protection from the northern 
coast, with its topography not so mountainous or so varied, 
possesses a flora smaller in number of species, and as it 
partakes somewhat of the conditions of both the adjoining 
islands its flora is a mixture of that of those two islands; 
the eastern side approaching nearly to the conditions of 
Santa Cruz, its flora is mainly of species growing upon that 
island, while the western side approaching San Miguel in 
situation and physical characteristics nisembl^s it in gen- 
eral botanical features. The shrubby vegetation and trees 
of Santa Bosa, are nearly all confined to the sheltered hill- 
sides and caiions of the eastern portion of the island. 

Many of the plants of the islands vary in their form and 
habit more or loss from those of the same species growing 
upon the neighboring mainland, and those of one island of- 
ten difi^er n)ucli from those of another, and even upon the 
same island some species present a width of variation, the 
extreme limits of which appear distinct. The species of 
Santa Bosa, as would be expected from the conditions of 
their existence, vary not only from those of the mainland 
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and Santa Gmz bnt even extremely upon the island itself. 
These local variations upon the islands are oaused mainly 
by more or less exposure to the strong and almost incessant 
northerly winds. A fine example of this class of variation 
is afforded by the Dendromecon of Santa Bosa, which, ac- 
cording to its location, assumes the mainland form with 
narrow, rough-edged, or the insular form of Santa Cruz, 
with broad, smooth-margined leaves. 

The variation of a plant of one island from its form upon 
another island is always interesting, often puzzling, and 
from the lack of connecting forms is, in many instances, 
considered specific. The two species of the insular genus 
LyonothamnuSy one from the island of Santa Gatalina, and 
the other from Santa Cruz and Santa Rosa, are so closely 
related, that, as far as known, their specific distinctness 
rests only upon the form of the leaf, and the closeness of 
their relationship is still further strengthened by the fern- 
like divisions of L. aspleni/olivs appearing upon many of 
the leaves of L. Jloribundua. 

The two species of Lyoiwthamnns will probably be con- 
sidered distinct, and the great extent of water separating 
the islands renders the existence of connecting forms doubt- 
ful. 

But Ceanoihtis arhoreiia of Santa Cruz and its representa- 
tive upon Santa Rosa, are examples of different forms of dif- 
ferent islands that can hardly be considered specifically 
distinct, although the specimens are apparently as much 
so as those of many received species of this (;enus. 

Between these examples of extreme variation and the 
larger number of plants which retain upon the different 
islands a similar form, numerous instances of more or less 
deviation might be given. 

Insular variation, or the variation of the island species 
from their mainland representatives, is more complicated, 
but seems mainly either to be the result of an insular cli- 
mate or a separation of their respective habitats for a long 
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interval of time, and sometimes of a combination of both 
causes. 

The intervening miles of restless ocean rendering the ex- 
istence of connecting forms between a species of the main- 
land and its insular form improbable, tends to give recog- 
nized specific rank to forms which on the mainland would 
hardly be considered good varieties and accounts for many 
of the so called endemic species of islands. 

The direct effects of an insular climate upon vegetation, 
with least intervention from other forces, are best shown 
upon Santa Cruz and in the protected canons of Santa 
Rosa. 

No general rule will apply to all plants, but different 
species and genera seem to be 'variously influenced by the 
climatic conditions. 

As by far the larger part of the island flora is composed 
of the maritime and Coast Range plants, species that delight 
in ocean breezes, spray and fogs, it is not surprising 
that many of them, in the midst of such conditions, 
should often become very luxuriant. Of course differ- 
ence of size is not a specific difference, but often this 
insular luxuriance obscures the close relationship, which, 
on that account, is sometimes best shown by insular de- 
pauperate specimens, as in the case of BrodUea capitatay the 
Santa Rosa Oriudelia, and otlier species. 

An interesting fact in connection with insular variation, 
and one that is not easily accounted for, is the tendency 
that mainland shrubs and bushes show on the islands not 
to develop their lower limbs and branches and therefore 
become tree-like. The most conspicuous examples of these 
tree-like bushes are Prunus ilid/olius, Cereocai^pus, Rhus, 
RhammiSy Ceanothus, 

An insular form is not always a more luxuriant, but 
sometimes is what may be considered a degenerate form: a 
good illustration of this sort of variation is aftbrded by 
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Malacothrix Coulieriy which is, however, not a Coast Bange 
plant. This plant, on the eastern end of Santa Cruz Isl- 
and, is found in its mainland form, and growing with it 
plants varying toward 31. insulariSy which, in exposed 
situations, might easily become 31. squalida or indecora. 

A species which can flourish in the Sierra Nevada moun- 
tains, withstand the extreme summer heat of the cen- 
tral valleys, and also grow amongst the fogs of the Coast 
Bange and adjacent islands, must reflect somewhat in its 
characters the very diverse conditions under which it ex- 
ists. The extreme differences of climate that are found 
withiu a few miles distance make the flora of California a 
flora of variable species, a flora that should be studied in 
the field or with abundant material from many localities. 
The division of the year into wet and dry seasons in- 
duces a form of variation which it may be not out 
of place to notice, especially as it has some connection with 
insular plants; it is that many perennial species undoubt- 
edly also persist as annuals if they are able to mature their 
seed before the summer's drought kills them. This pecu- 
liarity is alluded to by Dr. Engelman in the Botanical Ga- 
zette, Vol. VI, 235, with reference to EschschoUzia. 

The great extent of coast line of the islands, Santa Cruz 
having over fifty miles and Santa Bosa more than forty, 
compared with their area, affords a large habitat for a 
maritime flora, and plants most abundant in the vicinity 
of salt water, form a large proportion of the insular flora. 
This is more noticeable on the sloping hills of Santa Bosa 
than on the bold and rockv shores of Santa Cruz, and ac- 
counts for the seemingly great preponderance of such sea- 
shore plants as EschschoUzia y Cotyledon, Abrouia, Mtsenibri- 
anthemum, and others. 

The insular floras should be compared with those of the 
neighboring shore and coast range rather than with that of 

2d Sxb. Vol. I. (16) Istued October 11, 1888. 
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California in general, and then the absence of certain genera 
and species does not appear so remarkable. 

The summit of the coast range seems to be a barrier that 
limits the habitat of many species, but there are a few from 
the interior not found in the Coast Range flora that unex- 
pectedly reappear upon the islands. 

The known flora of Santa Cruz and Santa Bosa Islands 
now numbers close upon four hundred species, that of Santa 
Cruz amounting to three hundred and eighty, and that of 
Santa Kosa to nearly two hundred species, with only twenty 
found upon Santa Bosa that have not been reported from 
Santa Cruz. 

If the insular endemic flora of these islands is supposed 
to number twenty species, some doubtful ones must be in- 
cluded; nine of these twenty endemic species inhabit also 
Santa Catalina and Guadalupe Islands, leaving eleven or 
less, peculiar to Santa Cruz, Santa Bosa and San Miguel. 

Of the remaining three hundred and eighty species, over 
three hundred and fifty-five grow about Santa Barbara and 
in the adjoining Santa Inez mountains, leaving twenty-five 
species still to be accounted for, which, with the present 
knowledge of their distribution may be considered as be- 
longing to the San Diego flora, or in a few instances, to the 
plants of the interior region. 

The following notes and observations concerning main- 
land and insular plants having, perhaps, suflicient value to 
be worthy of publication, are here appended : 

Delphinium Parryi, Gray. Bot. Gazette, XII, 50. 
This seems to be the most common species of the Santa 
Inez mountains, and is abundant upon the islands. 

Platystigma Oalifounioum, Benth. k Hook. =P. denti- 
culatum, Greene. 
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The island specimens are more denticulate than the more 
or less denticulate forms of the mainland. 

Thysaxocarpus laciniatus, Nutt. =T, ramosm, Gi-eene. 

Calasdrinia Breweri, Watson. 

Appears to be more abundant upon Santa Cruz Island 
than on the mainland. 

Rhamnus crocea, Nutt. —/?. in&ularis, Kellogg. 

The large leaved island Bhamnus is abundant in the Santa 
Inez mountains at the higher elevations, but is always a 
bush less than six feet in height. A smaller leaved form 
grows at lower elevations. 

This species in some localities of the more northern por- 
tions of the State, with the habit of a bush, becomes as tall 
as upon Santa Cruz, where it is a fine example of a main- 
land bush becoming an insular tree. 

Rhus ovata, Watson. 

All the 8]>ecies of Bhus are larger and more tree-like upon 
the island than on the mainland, even B, diverailoba almost 
becomes a small tree. In some of the southwest canons of 
Santa Cruz near the sea, B, ovata, with a single trunk and 
compact rounded head, resembled in appearance small ap- 
ple trees, and in full bloom presented a fine appearance, 
very different from the bush of the summits of the mainland 
mountains. It is one of the very first to start forth anew 
from its roots after all vegetation has apparently been killed 
by fire. 

Cercocarpus parvifolius, Nutt. — C. betidce/olhiSy Nutt. 
A mainland shrub that often is an insular tree. 

Galium Californicum, Hook. & Arn. =(?. flaccidinn, 
Greene. 

As noted in the Flora of California this species often has 
a pubescent ovary, and the pubescence sometimes persists 
upon the mature white fruit. 
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AUDIBERTIA STACK Y0IDE8, Benth. 

Common about Santa Barbara and on Santa Cruz Island. 
The Santa Barbara specimens, perhaps, collectod from a 
single bush are pistillate, with no trace of stamens. 

Calochortus albus, Dougl. 

Is white flowered upon the mainland, and light-purple 
flowered upon Santa Cruz. 



BOTANICAL NOTES. 227 



BOTAHICAL NOTES. 

BT MART K. GUBBAN. 

I. Plants from Baja California, 

The following small but very interesting collection of 
plants was made by Mr. Walter E. Bryant, already well 
known as an ornithologist, who spent some of the early 
months of this year in the vicinity of Magdalena Bay, 
studying and collecting the mammals and birds of that 
region. Several plants have been omitted from the list, being 
generically undeterminable because imperfect; and many 
are specifically so, for the same reason, or for lack of the 
necessary literature. 

Aroemone Mexicana L. var. alba. 

Sisymbrium caxescens Nutt. 

Sisymbrium, sp. 

Lepidium nitidum Nutt. 

Lyrocarpa Coulteri Hook. & Harv. 

BiSCUTELLA, sp. 

Ougomeris subulata Boiss. 

Krameria parvifolia Benth. 

Drymaria Veatchh. — Prostrate-spreading, minutely pu- 
bescent; leaves ovate, tapering into slender petioles of about 
the same length and together with the flowers, fascicled in the 
axils; pedicels slender, 2-8 lines long; sepals concave oblong- 
ovate with broad scarious margins; petals nearly twice the 
length of the sepals, 6-8-lobed, the outer lobes rather 
large, spatulate, longer than the rest, and extending down- 
ward as an undulate margin to the claw, the intermediate 
ones linear or lanceolate: seeds dark-brown, strongly curved. 

2d Seb. Vol. I. (16) lasued Deo. 11, 1888. 
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First collected by Dr. Veatch, on Cedros Island — ^his 
fragmentary specimen so much resembling Molliigo verticil' 
lata that it has been overlooked till Mr. Bryant's specimens 
came to hand. 

FOUQUIERA FORMOSA HBK. 

GossYPiDM Davidsonii Kell. 
Malvastrum, sp. 
Malvastrum, sp. 
Anoda hastata Cav. 
Sph;eralcea, sp. 

Abutilon, sp. 
Hibiscus, sp. 

Melochia, sp. 

Fagonia Californica Benth. 

Larrea Mexicana Moric. 

Staphylea geniculata Kell. Viscai)ioa geniculata Greene. 
Flowering specimens of this obscure plant have lately been 
collected by C. 11. Orcutt (distributed under name Chitonia 
simplici/olia Watson), by Dr. Palmer, and now by Mr. Bry- 
ant. The description appended is drawn from this fuller 
material. Fruiting specimens seem to have been collected 
only by Dr. Veateh. 

Shrubby, low and branching, pubescent or nearly glab- 
pous: leaves alternate sessile or short-petioled, entire 
(ovate lanceolate to cuneate-obovate, obtuse or retuse) or 
2-4i pinnate with entire uneven leaflets, after the manner of 
Larrea; stipules small, subulate, caducous: flowers her- 
maphrodite: peduncles rather short, stout, 1-flowered, 
opposite the leaves, deflexod: sepals 4-6, uneven, imbri- 
cate, deciduous: petals pale-yellow, nearly orbicular, 4-6 
lines long; disc obscure; stamens 8: filaments naked, subu- 
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late; anthers versatile : ovaryyillons, some what stipitate, 3-f^- 
lobed, 3-6-celled; styles short, coherent, as many, and stigma 
as many lobed as there are oarpels in the ovary; ovoles ana- 
tropous, two in each cell, pendulous from the inner angle; 
micropylar extremity produced upward, as in the figure of 
Chiaiacufn, Gray's Genera, but in less tubular shape (in the 
description of Viscainoa mentioned as a "small hemis- 
pherical white strophiole)"; raphe ventral; fruit more or 
less pubescent, 3-6 lobed, f-l inch long, tipped by the 
stout styles; carpels coriaceous, separating at maturity from 
each other, navicular (in dehiscence), opening along the 
inner angle, and remaining attached by slender threads to 
the upper part of the axis formed by the united placentas : 
seeds two in each carpel, remaining suspended from above 
the middle of the axis, ovoid, with a fleshy green or glau- 
cous testa and thin dark-brown tegmen; albumen corneous- 
cartilaginous, rimose; embryo nearly straight in the axis 
of the albumen almost as long as the seed; cotyledons 
nearly orbicular, foliaceous, or a little fleshy, curved at the 
apex, their edges directed to the raphe and to the axis of 
the fruit, radicle short, conical, superior. 

It will be observed that the description of the seed is 
almost exactly that of Guaiacum by Dr. Gray in Gen. of 
Am. Plants — even the wording has been intentionally fol- 
lowed in order to still more emphasize their resemblance. 

Some curious errors which appear in the earlier descrip- 
tions are herein corrected. Dr Kellogg, in the original 
notice, states that there are pellucid dots in the leaves; a 
careful examination of these makes it probable that he was 
misled by small gummy exudations. The errors of the sec- 
ond description (Viscairioa), which contains the following 
statements: ''testa dull and dark-brown; embryo ver}' small 
at the base of a copious hard-cartilaginous or almost cor- 
neous albumen; cotyledons rounded, somewhat convolutely 
enfolding the short blunt radicle " — are more vital and quite 
incomprehensible in the light of the author's succeeding 
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remark — ''Concerning this rare and corions shrnb of the 
Lower Califomian peninsula no new knowledge is forth- 
coming beyond what has been gained by a minnte and thor- 
ough examination of the good fruiting specimens collected 
by Dr. Veatch, almost thirty years ago, and now preserved 
in the herbarium of the California Academy of Sciences^ 
Pittonia I., 163.'' Equally at variance with the facts are the 
deductions drawn from the merely external appearance of 
the capsules, on account of which it was relegated to the Eu- 
phorbiacesB and placed near SimmoruMa. Its true place ia 
certainly in Zygophyllaceso between Guaicunim and CkUonia^ 
and probably a slight modification of the generic character 
will admit it into the latter genus. 

ZlZYPHUS, sp. 

Cardiospermum molle HBK. 
Cardiospermum tortuosum Benth. ? 
Dalea, sp. 
Dalea, sp. 
Dalea, sp. 

Dalea, sp. 

HosACKiA, sp. — Near H, rvjida, but annual. 

Ph^seolus filifgrmis Benth. 

Calliandria, sp. — Near C\ myriophyUa, 

Acacia, sp. 

Cassia, sp. — Near C. Lindheimeri. 

Cotyledon, sp. 

CEnothera crassifolia Greene. 

(Enothera. — Near (L\ spcciosa, 

Gaura parviflora Dougl. 
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The disooverj of a second speoies of the following genus 
renders necessary some modification of the generic charac- 
ter. In habit the species are very unlike, the first being 
a herbaceous annual, with widely separated leaves, the 
second a shrubby perennial, with small crowded ones. 

They agree, howeyer, in two important particulars — the 
calyx throat is closed by a glandular disk, below which the 
pistil is adnate to the tube — at least it is not free in the cav- 
ity — and the ovary is developed within a leafy branch. 

Gongylocarpns Cham. & Schl. 

Herbs or shrubs. Leaves alternate. Flowers axillary, 
solitary. Base of the calyx- tube adnate to the branch, 
slender, 4-lobed, long-produced, closed at the throat by a 
fieshy glandular disc; limb 4-lobed. Petals 4, inserted 
with the stamens below the margin of the annular disc. 
Stamens 8, the alternate ones shorter. Anthers ovate; 
ovary 2-3-locular; style filiform; stigma capitate; ovule 
solitary in the loculus. Fruit woody, enclosed within the 
branch. Embryo white, filling the seed. 

G. RUBRiCAULis Cham. & Schl. 

G. PRUTESCENS. — Shrubby, diffusely branched, 1-3 feet 
high; bark shreddy; leaves alternate, often many-ranked by 
slow development of the axis, entire, fleshy, oblanceolate, 
tapering into a short petiole: calyx rose-colored; tube slen- 
der, about an inch long; sepals reflexed, linear-lanceolate, 
about as long as the petals; tips free in the bud: petals 
paler, obovate-oval, a half-inch or more in length : stamens 
shorter than the corolla; filaments filiform : ovary irregularly 
angled, 2-celled: fruit an aggregation of 3-20 ovaries 
enclosed within a terminal twig at first densely covered 
with leaves and flowers, which falling leave it marked only 
by the small protuberances to which the calyx-tubes were 
attached. 
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It has not been possible with the material at command to 
determine with certainty the shape of the embryo; it is 
more or less carved, somewhat irregularly so, the ovaries 
altering slightly by mutual pressure. The fruiting twigs 
look like oblong irregular galls, more or less constricted in 
parts, and seem to remain on the plant for a considerable 
time — perhaps more than a year. 

This very peculiar genus seems to be nearest to Jusaiasa 
and Ludwigia, the capsules of which, with alternate bracts 
upon the peduncle, or even on the ovary, show a distinct 
approach to it, and the structure of the glandular disc is 
very similar. 

EUCXIDE CORD ATA Kell. 
MeNTZELIA HISPIDA Willd. 

Sympetaleu aurea Gray. 
Mar ah minima Kell. 

PaSSIFLORA F(ETIDA L. 

HousTONiA ASPERULOiDES Grav. 

Ageratum, sp. 

Hofmeisteria fasciculata (Benth). 

Franseria chenopodifolia Benth. 

Franseria Bryantii. — SuflFrutescent, low and branching, 
nearly glabrous: leaves bipinnatifid, with linear lobes: 
5 spike short 10-15 flowered: $ solitary, 2-3 flowered, usu- 
ally from the same axil as the 6 spike: fruiting involucre, as 
well as the weak inch-long subulate-terete, straight spines, 
smooth and shining white. 

A remarkable species from its very long, white spines, 
which give it a rather formidable appearance. 

Heliopsis, sp. 

Viguiera subincisa? Benth. 



BOTANICAL NOTES. 283 

BiDBNS BIPINNATA Oraj. 

Leptostne ooreooarpa Gray. — Of what I take to be this 
species there are three examples: one, much the larger 
plant, agrees very well with Dr. Gray's description, to which 
may ba added ^akenes strongly scabrous on both surfaces, 
rays rather large, purple. In the two other plants the rays 
are apparently white, the akenes smooth on both surfaces, 
and the border not cleft entirely through. Perhaps this 
last form may be Z. padhenoidea, or diasecta — species which 
Dr. Gray seems to have suspected to be too near the above. 

PERiriLE Californica Benth. & var. nuda Gray.— Rays 
yellow; leaves varying greatly in size and dissection. 

Perityle Fitchh Torr. — Bays white, conspicuous. 

DySODIA ANTHEMIDIFOLIA Benth. 

PoROPHYLLUM. — A shrubby species. 

XicoLLETiA Edwardsii Gray. — Probably this species, 
though a much more robust plant than the one described, 
possibly perennial; rays yellow, becoming puiplish with 
age; glands infrequent on the involucre and small on the 
leaves: scales of the pappus lacerate, the awn arising from 
a deep notch. 

Pectis multiseta Benth. — Pappus of the disk usually 
awnless, and with merely the rudiment of a crown. 

Trixis angcstifolia D. C. 

Malacothrix Xanti Gray. 

AscLEPiAs SUBULATA Dccaisnc. 

PflACELlA PEDICELLATA Grav. 

Nama hispidum Gray. 
Heliotropium curassavicum L. 
Heliotropium, sp. 
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Heliotropium, sp. 

Kbynitzeia, near K. angnsti/olia. Gray. 

Ebynitzkia, sp. 

Iposl£a, sp. 

Convolvulus, sp. 

SOLANUM ELiEAGNIPOLIUM Oav. 
SOLANUM, sp. 

Physalis glabra Bentli. 

Physalis, sp. 

Nicotian A, sp. 

Lycium, sp., near L, Califoimicum. 

Lycium, sp., near L. gracUipes. 

Many of our species of Zycmm seem too closely related; 
a careful study of intermediate forms in the field would 
probably much reduce their number. 

Antirrhinum cyathiferum Benth. 

Dr. Gray, in his Synoptical Flora, casts a doubt upon 
the distinctness of his A, chi/trosperraumy in the following 
words: 

"A. cyathiferum of Lower California appears to differ from 
the following in having linear-lanceolate sepals of only half 
the length of the tube of the corolla and a shallower cup to 
the seeds." The specimens brought by Mr. Bryant from Mag- 
dalena Bay show great variation in the comparative length of 
the sepals and tube of the corolla, as well as in the cups of 
the seeds, so that it is probable a careful comparison will 
show them to be too closely related. 

No one familiar with Moliavea viscicla Gray {Anlirrhinum 
confertijlorum Benth.) can look at these plants and fail to be 
struck by their close relationship, especially in habit, cap- 
sules and seeds. 
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Stkmodu dubantifolia (L.) 

Castilleia, sp. 

Mabttnu alth££FOLta Bentk. 

BUELLIA, sp. 

Buellia, sp. 

Belopebone Galifobkica Benth. 

Verbena, sp. 

LippiA, sp. 

TeUCBIUM GLANDULOaUM Kell. 

Hyptis Emobyi Torr. 

Stachys coccinea Jacq. 

Plantago Patagonica Jacq. 

Abbonia mabitima Lam. 

Abbonu gbacilis Benth. — Probably a form of A. tcmbel- 
lata. 

Mibabius LiEVis (Benth.) Oxybaphus Icevis Benth, M. Cal- 
if ornica Gray. — Mr. Bryant's specimens, brought from 
Magdalena Bay, are nearly bat not quite glabrous, the ine- 
quality of the involucral lobes variable and often not greater 
than is found in our Californian forms. 

Allionu ixcarnata L. 

Ptebostegia machopteba Benth. 

Dr. Parry and Mr. Greene propose a new genus, Harfor- 
dia, for this species, P. galioides Greene, which he considers 
identical with it; and P.friUicosa Greene, from Cedros Is- 
land, because, as they state, it '^differs from Pterostegia in 
its perennial habit, its axile excentric embryo, and from all 
known Eriogonea* in its di<ccious flowers." 

That the above statements are, to a certain extent, erro- 
neous is shown by these specimens brought from the original 
locality. 
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P. galioides, which Dr. Parry red aces to a synonym of 
P. macropteray is in our herbarium specimens much more 
unlike that species than is P.fnUicoaa, which seems to dif- 
fer from it only in its more shrubby and compact habit and 
shorter nodes. The leaves in Mr. Bryant's specimens 
are spatulate-obovate, but much broader than in F,/rutioo8a 
— in Mr. Greene's specimens of P. gcdioides they are very 
narrow. The flowers, so far as known, as well as the akenes, 
are identical in all. It is possible that these plants are 
sometimes dioecious, but P. macroptera, at least in our spec- 
imens, has male and female flowers from the same axils — 
the former soon falling. The embryo agrees with the di- 
agnosis of Pterostegia in Benth. & Hook. Gen. PI. (who 
place it in KoBnigiese, not in Eriogone®) — **Embryo excen- 
ti-icas, curvus, cotyledonibas suborbiculatis, radicula long- 
iuscula accumbenti-ascendente." As compared with that of 
P, drymarioides it is not quite so much curved, and its 
cotyledons are oval or oblong instead of suborbicular. 

Any distinctions founded upon variations in form or de- 
velopment of the bracts lose all force upon examination of 
our familiar California species. It seems not to be known 
that this species (P. dri/mariolde-i) fruits in two different 
forms on the same plant, although Hooker and Arnott as 
long ago as the publication of Bot. Baechy described the 
flowers as polygamous. The two flowers springing from 
the axils of opposite leaves are usually unequally developed, 
one matures in the ordinary variable wing-saccate shape, 
and the other either aborts and falls, or the bract is folded 
simply and closfely round the akene the meeting margins 
erose-denticulate, or, especially in the southern forms, the 
bract is so little developed that the maturing akene projects 
one-half its length beyond it. 

Amarantus Palmeri Watson. 

Atriplex Barclayana Dietr. ? 

Su.EDA Torre Y ANA Watson. 
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Euphorbia ebiantha Benth. 
Euphorbia locBOMERU Boiss. 
Euphorbia poltcarpa Benth. 

EUPHORBU, sp. 

Phyllanthus, sp. 

SiMMONDSIA CaLIFORNIOA Nutt. 

Ficus, sp. 

Anemopsis Calipornica Hook. 

LORANTHUS, sp. 

Muhlenberoia debilis Trin. 

BOUTELOUA POLYSTACHYA Benth. 
BOUTELOUA OLIGOSTAOHYA Torr. 

Cenchrus Palmeri Vasey. 

II. Papaverece of the Parljic Coast, 

As long as species exist and naturalists are foand to study 
them, there will probably be differences of opinion as to 
their limits, and it is far easier and more gratifying to the 
personal ambition of a botanist to name and describe forms 
which shall thenceforth bear his name as an appendage, 
than to patiently study variations from many localities, 
and probably end by finding them all run together under 
older names. 

There is, however, a limit to the multiplication of 
species after the manner which the lamented Engelmann 
calls ''the too common mistake of adopting the characters 
of a single individual as those of the species/* which is soon 
found in the minute description necessary for the sep- 
aration of forms, leading continually to the more mi- 
nute description of other forms which will not exactly 
agree with any of those already described, a process which 
very shortly reaches far beyond the sublime. In Esch- 
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scholtzia, for instance — a very variable member of a variable 
family which has lately suffered snch great amplification — 
we are already gravely asked to count the number of 
stamens, and consider the fraction of a line in the width of 
a torus, or the length of a filament. There are in this genus 
of such wide distribution, probably fifty more species quite 
as good as those recently described, and PlcUyatemon prob- 
ably contains nearly as many. 

That the flora of California is unusually variable is be- 
ginning to be understood. Some of the causes of this 
variability are well set forth in a preceding paper, and 
probably amplifications of our well-known genera will 
henceforth be looked upon with some doubt. The tendency 
of natural history has usually been in the opposite direc- 
tion — many species described, often from widely separated 
localities, and from single or fragmentary specimens, 
being found, in the course of time, to be too closely con- 
nected by intermediate forms, the species are more or less 
reduced. 

That the conclusions drawn by the writer from the fol- 
lowing notes may in some cases be erroneous is quite 
possible. Tliat there may be no doubt as to the facts, sets 
of the plants noticed will, as far as possible, be distributed 
to the priucipal herbaria, especially to those most interested 
in our flora. 

As will be seen by the following tribal arrangement, 1 
have ventured to difl'er from Dr. Gray's last tentative revis- 
ion by replacing Dendromecon in Hnn)iefn(uuiue,where, by its 
affinities, it seems to belong; and from Bentham & Hooker 
(though agreeing with Dr. Gray), by placing Romneya in 
Eujmpavo'ece, 

The general opinion (witb which I fully agree) seems to 
be that Hunnemannia cannot be kept up as a distinct genus, 
but as it is known to me only by description, it is left for 
future consideration. 

Tribe I. Platystemone.^. — Leaves mainly opposite or 
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whorJed. Flowers trimerous. Stigmatic apices of the oar- 
pels distinct, alternate with the placenta). 

1. Plattstemon. 

Tribe II. Edpapaveree. — Leaves mainly alternate. Flow- 
ers rarely trimerons. Carpels completely combined, even 
the stigmas conflaent or radiate from a common center, 
never more numerous than the placentas. Capsule ovoid or 
oblong. 

2. Canbya. Trimerous, and stigmas opposite placentsB. 

3. Abctomeoon. Dimerous and stigmas alternate with 
the placentiB. 

4. Bomneya. Trimerous (but pluricarpellary), and stig- 
mas over the septiform placentae. 

5. Aboemone. Di- or trimerous. Stigmas over the 
placentae. Style short, radiating. 

6. Papaveb. Di- or rarely trimerous. Stigmas over 
the placentae and radiating upon the convex or discoid sum- 
mit of the ovary. 

7. Meconopsis. Dimerous. Stigmas over the placentae. 
Style clavate. 

Tribe III. Hunnemanni^. Leaves alternate. Flowers 
dimerous, erect in the bud. Stigmas confluent, with 2-mer- 
ous divergent lobes. Capsules linear, hard, grooved, elas- 
tically dehiscent from base to apex along the two placentif- 
erous margins. 

8. Dendbomecon. Shrubbv. Leaves entire. Seeds 
carunculate. 

Herbaceous, Leaves dissected. Torus excavated. Stigmas 
more numerous than the placentae. 

9. HuNNEMANNiA. Sepals discrete. Stigma lobes short, 
ovate. 
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10. EsoHSOHOLTZiA. Sepals Coherent. Stigma lobes lin- 
ear. 

Certain field observations made recently appear to me to 
so materially alter the relations of Platystigma and Platy- 
stemon as to enable them to be satisfactorily placed in the 
same genus . This is the more desirable, because their re- 
semblance is so great, before the development of the capsule, 
as to require careful scrutiny to distinguish them. 

Platyatemon Californicus was observed this year at San 
Simeon, by the writer, with quantities of dark-brown shin- 
ing seeds escaping from the apex of a capsule having 
coherent carpels, which, though folded in the usual man- 
ner and lightly coherent, were not torulose, and contained 
no seeds, the enclosed ovules being entirely undeveloped. 
By opening and carefully stretching a section of the ovary 
under the microscope, the folds of the carpels may be 
opened and the manner of the developnient of its singular 
fruit displayed. Each carpel has four nerve-like placentsB, 
those farthest from the margin being enclosed by folding, 
the two nearest forming part of the wall of the capsule, and 
their ovules, unless aborted, maturing in its cavity. 

P. linearis makes a close approach to this method of 
fruiting — its deeply sulcate capsule is formed of carpels 
which fold but do not unite, and the resemblance is still 
greater when, as often happens, they iwe increased in num- 
ber. So far as I know, this form has not attracted the 
notice of any one, though subsequent examination of her- 
barium specimens shows that it was collected many years 
ago at Santa Cruz. Mr. Brandcgee brings it also this year 
from Santa Rosa Island. 

Both these species are very variable in size, pubescence, 
and number and relative size of floral organs. One peculi- 
arity which they share with Arctomecon and Canbyn is the 
persistency of their petals. It is, however, probably not con- 
stant in any of them, certainly not in Canhtja, and still less in 
Platystemo)}, though it is very common, and there are sped- 
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mens in our berbarium wbere tbe petals are still firmly ad- 
berent to tbe receptacle from wbicb tbe ripened carpels 
bave fallen. 

P. Oreganus differs from tbe first two species mucb more 
tban tbey from eacb otber, and tbough quite variable, is 
mucb less so tban eitlier of tbem. Its anthers vary from 
sbort to long-oval, filaments from filiform to dilated, and 
leaves from entire to denticulate, in plants growing side by 
side. 

Platyftemon Benth. 

Platystigma Benth. Meconella Nutt. 

Annual, herbaceous, branching. Leaves opposite or 
wborled (tbe lower alternate), entire or nearly so. Flowers 
nodding in the bud. Sepals usually 3. Petals 6 or more, 
often persistent. Filaments dilated. Ovar}' 1-locular, com- 
pound of 3-00 carpels with linear or triangular stigmatic 
apices, which alternate with tlie nerviform placentae. Oa|v 
sules dehiscent from the apex, the valves not separating from 
the placentae. 

P. Califobnicus Benth. 

Hispid to soft villous, with long spreading hairs, or some- 
times almost glabrous, erect or prostrate. Leaves linear, 
sessile or clasping: peduncles long, erect: sepals villous: 
petals 6-12, cream-color, or the alternate ones yellow, often 
persistent: ovary sulcate, hispid, villous or sometimes sca- 
brous; carpels 5-40, linear, easily separable, each folded, 
coherent near its margins, and enclosing two of its four 
nerviform placentie, the remaining two forming part of the 
internal wall of the capsule; ovules many, sometimes devel- 
oping in the closed carpel and aborting in the cavity of the 
capsule, sometimes directly the reverse: seeds smooth, 
dark-brown when found in the capsule, pale if enclosed in 
the indehiscent carpels, oblong, somewhat incurved along 
the raphe. 

Capsule usually early separating into as many torulose 
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pods as there are carpels; in the less common form dehis- 
cing at the apex, and afterward opening along one or more 
of the placental lines. 

P. leiocarpum Fisch. & Mey. is one of the smooth forms, 
not even separable as a variety. 

Platystemon linearis (Benth.) 

Annual, branching, pale-green, more or less villous: leaves 
linear, sessile or clasping: peduncles erect, elongated: se- 
pals villous: petals 6-12, cream-color, or the alternate ones 
yellow, often persistent : filaments dilated to near the top; 
anthers linear: ovary lobed, the compound of 3-oo some- 
what navicular carpels; placentdQ several near each margin 
of the carpel, the edges of which approach but do not 
unite: stigmas linear-triangular: seeds dark-brown, shin- 
ing, somewhat incurved along the raphe. — Platystigma lin- 
eare Benth. 

Platystemon Oreganus (Benth.) 

Annual, branching, glabrous, very slender, with long- 
jointed dichotomous stems : leaves ovate-spatulate to oblan- 
ceolate, or the upper ones linear, entire or denticulate: 
sepals minutely scabrous near the top: petals usually 6, 
cream-color: filaments often obliquely dilated near the base: 
anthers short to long oval: carpels three or more, tipped by 
narrow stigmas; ovary linear, twisted, the carpels tapering 
at each end, with one nerviform placenta at each margin: 
seeds dark-brown, shining, oval or ovate, with prominent 
raphe. — Platj/stigma Calif ornicum Benth. & Hook. P,Ore- 
ganum. Benth. & Hook. P. denticulalum Greene. Mecon- 
ella Orcgcuid Nutt. M. Callformca Torr. M. denticulaia 
Greene. 

Canbya CANDIDA Parry. — Examination of numerous speci- 
mens shows that this plant is even more closely related to 
Arctomecon than had been previously suspected. 

The petals difler much in persistence and the capsule is 
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ooriaceons, 3-5, often 4-lobed dehiscent to the middle, not 
to the base, excepting in age or by violence. 

C. Qurea Watson, is a slender form, of which, so far as I 
know, only early plants have been collected, though our 
specimens show one capsule with mature seeds identical 
with the ordinary form. 

The conditions under which the petals of some of our 
PapayeracesB persist, are not yet at all understood, but 
probably varying heat and moisture will account for the 
phenomenon more or less. 

BoMNETA CouLTEBi Harv. 

The concave sepals of Romneya vary from glabrous to 
densely spinose. The wing — a prolongation of the upper 
portion of one margin which is overlapped by the next 
sepal — is developed in the same manner in Flatystemon, es- 
pecially in P. Ccdi/omicus and P. linearis. The styles are 
connate, and the »tigmas more or less so. In dehiscence 
both the valves and placentsB separate from the stout, per- 
sistent ribs, which form a spiral frame enclosing the pla- 
centsB and the seeds which are for sometime involved in its 
meshes. The seeds are angular with a prominent raphe, 
reticulated, and covered with small scurfy tuberculations. 

Abgemone L. 

Our common Galifomian species, already probably too 
near A. Mexicana, is brought nearer still by the one recently 
described under the name of A. corymbosa Greene. It is a 
somewhat depauperate form from a very dry region, and 
only one specimen was collected. The flowers are white, 
1-3 inches in diameter, as observed from the car windows. 
The capsules in the solitary example are 3-4 lobed; rather 
small; the lobes of the pale, but not blotched leaves are 
very shallow, and the whole plant is prickly, in the manner 
of A. Mexicana, to which it undoubtedly belongs. 

2d 8KB. Vol. I. (17) iMued Deo. U, 1888. 
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Papatsb OALiFOBNionx Oraj.ssP. Lemmom Ghreene. 

This plant, as Dr. Gray notes in his description^ yeiy 
strongly resembles our common MeconojmB. In abundant 
specimens of both, brought from the vicinity of Santa Bar- 
bara by Mr. Brandegee, the resemblance is even greater 
than was supposed, for the flowers prove to be hardly dis- 
tinguishable in color, and some of the specimens of MBOOfi' 
opsia brought from Santa Oruz Island are hairy. 

If there were a plant ** exactly intermediate in its stig- 
matic structure*' between P. Califomtcum and Mecanopna 
heterophylla which otherwise bear such strong resemblance, 
all the forms would probably go as Papaver heUrophyUum 
(Benth.), but in fact the specimen sent us by Mr. Spence 
from the original locality has precisely the '' conical apicu- 
lation" (very common in poppies) which was supposed to jus- 
tify P. Lemmoni. It varies, of course, in height, and the 
capsule in breadth, in different specimens or on the same 
plant. 

Meoonopsis hetebophtlla Benth.= if. craasifoKa Benth. 

Papaver heterophyllum Greene. 

There is a structural diflference between this plant and 
Papaver Califomicumy which appears to have escaped no- 
tice. The stout external ribs of the capsule in Meconopsis 
are evidently continuous with the nngles of the concave 
disc. In Papaver they are immersed in the capsular walls, 
and unite with the conical disc beneath the angles. 

Dendromecon rigidum Benth. =/?. Har/ordii Kell. D, 
flexile Greene. 

The capsule in dehiscence separates at first from the 
base, afterward breaking away near the top from the firm, 
persistent placental ribs. Margins of the leaves membran- 
aceous, usually when mature becoming rough by fissure, 

D, flexile is a very luxuriant form; the membranous mar- 
gin of the leaves usually entire, but not revolute. The 
thorn-like axillary buds are the same in all the forms. 
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Esohflcholtsia Cham. 

Herbaceoas. Leaves dissected. Torus excavated. Flowers 
erect in the bad. Sepals 2, nnit^d into a calyptra. Petals 
4. Stamens go. Ovary with 2 nerviform placentae: style 
short; stigma lobes 4-8. Capsule linear rigid, 30-ribbed, 
falling from the receptacle and dehiscing from base to apex 
along the placentiferous margins. Seeds round or oval, 
reticulate; cotyledons cleft or entire. Juice of the stem 
colorless, of the root, orange. 

EscHSCHor.TZiA Californica Cham. — Annual or perennial, 
branchin^r or scapose, pale green or glaucous, glabrous, 
scabrous or scabrous-pilose: stems striate or angular: leaves 
alternate or the upper ones opposite or whorled, more or 
less compoundly dissected into oblong or filiform segments : 
receptacle excavated, the outer margin often more or less hor- 
izontally dilated and fleshy; the inner scarious, at first hori- 
zontal but becoming erect from pressure of the growing ovary ; 
calyptra ovate to acuminate, often retuse or 2-lobed at the 
apex, separating at the base and opening by fissure along one 
side: flowers from broadly campanulate to nearly rotate; pet- 
als four, orange, yellow or ochroleucous : stamens oo , borne 
on the petals and deciduous with them; filaments short, an- 
thers linear: ovary many-ovuled, but seeds fewer by abor- 
tion : capsules falling from the receptacle and dehiscing elas- 
tically from the base upward by two valves, the two nerviform 
placentae partially separating from them; seeds round or 
oval, often apiculate at one or both ends; testa dark brown, 
reticulated, the surface more or less scabrous, tegmen orange, 
adherent to the albumen; erabrvo minute, with cleft or en- 
tire cotyledons. Chri/seis compacta Lindl.; C. Californica 

Hook. & Am.; (7. crocea, ccespitosa & tenui/olia T. & G. ; 
C, Doiiglasii Hook. & Am. ; Onionoia Californica Raf . ; Esch- 
acholtzia compacta Walp. ; E. crocea, Vouglasii, ccespitosa & 
tenui/olia Benth. ; E. Mexicana, Austince, peninsularis^ Par- 
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ishii, elegans, glauca^ maritima, l^tandra, tentUaecta, glypUh 
spermay Lemmoni & rhombipetala Greene. 

Var. HYPECOiDES Gray. E. hypecotdes Benth. JS. minur 
tyUyra Watson. E. ramoaa & E. modesta Greene. 

Var. TENUIFOUA. E. tenui/olia Hook. 

The large number of forms of Eschscholtzia recently de- 
scribed, most of them intermediate between the original 
species and the already doubtful E. ccespitosa and E. minu- 
tiflora, has had the e£fect of rendering them all untenable, 
and until the annual forms have been more abundantly col- 
lected, not even varieties can be indicated with any cer- 
tainty. Among the perennial forms there are certainly 
none yet characterized which are worthy of even varietal 
rank, all of them and most of the annuals being invalidated 
by the variable form of our peninsula, a region from which 
no one has yet had the hardihood to propose a new species. 

Eschscholtzia Califomica as it grows within the city limits 
is always perennial, the young plants germinating in Au- 
tumn, bloom in the following spring, and thenceforward 
almost all the time. The branches, as is frequent among 
our weak coast plants, are prostrate in exposed situations, 
but more or loss erect when sheltered, and dying at the end of 
the flowering season, are often followed by scapose flowers 
which spring from among the crown of long-peduncled leaves 
before the succeeding branches appear. The plant varies 
from smooth to scabrous; in color from pale-green to very 
glaucous ; the lobes of the leaves from linear to 
short-oblong ; the flowers from 1-2 inches in diameter, 
from broadly campanulate (never *'funnelform," at least in 
full expansion) to nearly rotate, from orange to pale yellow 
or ochroleucous, with or without a deeper orange base; the 
calyptra, from long-acuminate to short-ovate, usually bi- 
lobed at the apex, and opening by one long fissure and two 
or three shorter ones; the torus rim from J-2 lines in width; 
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the stamens from 12-40 in number, and the seeds from 
round to oblong-apiculate, with oleft or entire cotyledons. 

The roughness of the surface of Eachacholtzia^ for which I 
do not know a yery appropriate term, is exceedingly yari- 
able. It is neyer really scabrous, for, though nneyen to 
the touch, it is always soft. Its mode of formation is best 
obseryed in such forms as E. maritima, where the epidermis 
is raised in small folds oyer nearly the entire plant, or in our 
coast form, where it seems to be produced, in part at least, 
by laceration of the membranous margins. The forms 
described as "hirsute-scabrous,** **hoary-pubescent,*' etc., 
haye only elongations of the ordinary roughness. 

The deyelopment of the flower is analagous to that of the 
rose — the apical point ceasing to elongate, the outer layers 
of the floral axis rise aboye it as a wall and are folded oyer 
at the summit, the order of succession of the floral 
organs bemg apparently from aboye downward. The por- 
tion of the folded top of the receptacle to which the petals 
and stamens are attached, is at first horizontal or de- 
pressed, and usually marked with as many more or less 
prominent ridges as there are stamens in the inner row. 
The outer margin of the fold is often deyeloped into a 
prominent fleshy rim, to which an undue amount of impor- 
tance has been attached, but in many cases hardly a trace 
of it can be found, the so-called ' 'outer rim of the torus" in 
such cases being the line of attachment of the caducous 
calyptra. 

The petals are yery frequently uneyen, notched, or even 
lobed, apparently from crumpling in the bud, and very 
variable in size, shape and color even in the same variety. 

The seeds of Eschscholtzia are all, so far as I have seen, 
reticulate, the elevated lines being apparently of the same 
nature as the papillose-scabrous roughness of the plant. 
The reticulations and their nature can best be seen in im- 
mature seeds; later they are obscured by irregular develop- 
ment, as in var. tenuifolia, sometimes in leptandra and in our 
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ooast form, whero a part of the retionlation is lanequaUjf 
and excessively developed, even — which occurs in no olher. 
form — hiding the raphe. 

In some of the forms the minute roughness of the seedi^ 
which ordinarily is barely visible with a good glass, is im* 
usually developed, filling the reiticulated spaces with an 
ash-gray scurf. This is very common even in the form 
about San Francisco, where the same capsule frequex^ly 
shows us seeds of the ordinary brown color and others 
wholly or partially scurfy and gray. In the f orip described 
as E. glyptosperma this scurf, unusually developed, seems 
to spread not only over the intervals but over the ridges as 
weU. 

It was, I believe. Professor Ooulter, in the Botanical (3a« 
sette of August, 1879.. who first called attention to the pecu- 
liar variation of the cotyledons of EschscholtAa. It has 
since, however, in a note appended to the description of B* 
tenuisecta, been announced as a discovery of great impor- 
tance that those ''whose torus lack the spreading outer rim 
have entire cotyledons, while those which possess that spread- 
ing outer rim have them deeply bifid, i. e. cleft below the mid- 
dle into two linear segments." How little reliance is to be 
placed upon this character as an aid to classification, may 
be seen from the fact that in a handful of germinating 
plants gathered by Mr. Brandegee from a trench by the side 
of the road near the Marine Hospital, the greater number 
had bifid cotyledons, many were entire, some were bifid on 
one side and entire on the other, some bifid on one side and 
3-cleft on the other, and one was 3-cleft' on one and 4-cleft 
on the other side. These peculiarities are even more strik- 
ing in the minute embryo, for there they are cleft nearly to 
the base and so, as Professor Coulter remarked, apparently 
often have three, four, five or six separate cotyledons. 
It will be readily understood that sufficient seeds for 
proper investigations could not always be spared from 
herbarium specimens, so that in the notes appended I 
have often been obliged to draw conclusions from a few, 
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and in several cases as noted, none have been seen, but our 
ordinary perennial form and the one described as E, leptan^ 
dra have been more fully studied. In these forms as well as 
in the other perennial ones, bifid cotyledons are certainly 
the rule. It may be that the cleft cotyledons are the seed 
expression of luxuriant growth, for in the smaller annual 
forms they vary from entire to various degrees of lobing, 
in apparent accordance with such a theory. 

Whether the forms of EschschoUzia are perennial or an- 
nual, seems to depend upon the amount of heat and moist- 
ure. As a rule, the middle coast, and the northern ones 
are perennial. Those of the southern coast and of 
the interior are mostly annual. The island variations have 
not been sufficiently observed, but are probably dependent 
upon similar causes. In the foothills of the Sierra Nevada 
the stoutest of all our perennial forms grows about small 
streams and in springy places, while the slender annual 
var. tenuifolia is found on the dry ground not far away. 

E. glauca matches very well one of the common forms 
about San Francisco. It is often hardly glaucous at all, 
and, as Mr. Brandegee observed on Santa Oiniz Island, is 
frequently of a reddish hue throughout. 

E, maritima is the most scabrous of all the forms, though 
the pubescence is short. Its calyptra, in luxuriant cultiva- 
tion sometimes becomes foliaceous at the tip. The peculiar 
whiteness of the foliage is partly pruinose, partly the effect 
of the irregular elevations of the epidermis. 

E, leptandra is as strongly perennial as E. Californica, of 
the coast. It is not ** strictly erect," is either green or 
glaucous, and varies much in dissection of foliage. The 
seeds are either ash-gray or brown, and many of them have 
strap-shaped reticulations similar to, but shorter tiTan those 
of E. ttnui/olia. The author of the species says that it is 
found in ** desert plains near Verdi, in the western part of 
Nevada," a somewhat peculiar habitat for a perennial form, 
until it is explained that the locality is in the canon of the 
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Traokee Biver. The ootyledons are cleft nesrly to ilie 
base. 

R Austtnce differs from the oommon form in its Yery 
slight or obsolete torus rim. Its cotyledons are entire or 
one cleft and the other entire. 

E. Umuiseda I have not seen. From the description^ & 
approaches the annual forms degans and peninmdarU, and, 
like them, has cleft cotyliddons. 

E. Pariahii was described from small flowering specimens 
only. 

E. degans. — ^The annual form corresponding to K Audinm. 
Ootyledons entire or one of them cleft. 

E. peninsularis. — Exactly the ordinary form of E. Califoir^ 
mca, but annual. Ootyledons shortly cleft or merely 
notched. 

E. Meoctcana — ^The annual representative of the form de- 
scribed as E. leptandra. I have not seen mature fruit. 

E. rhombipetala — of which E. Lemmoni^ judging from the 
description, is a more elongated-scabrous and less scapose 
variation — is one of the most peculiar forms and perhaps 
separable as a variety when better known. It has usually 
entire broad cotyledons. 

E. ramosa has entire or barely notched broad cotyledons. 
Some specimens from Santa Cruz Island are only a few 
inches in height, branching from the base; and a straggling 
form has been collected on San Glemente. It is not 
** strictly maritime, growing only within reach of the sea 
spray;" Mr. Braudegee found it in abundance near the 
summit of Santa Cruz Island. 

E. glyptosperma. — ^The seeds are not really pitted, as may 
be seen by examination of the immature ones; the retic- 
ulations are covered, as well as nearly all of the intervals, 
by a gray scurf, like that which appears in many of the 
other forms. 
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E. modefda. — ExamiDation of Mr. Parishes No. 1951, 
shows some carious discrepancies between the specimen 
and the description. The flowers do not nod in the bud, the 
petals are often entire on the margins, the anthers and fila- 
ments of about equal length. The stamens which in the 
description are said to be definitely 8 ''in two rows on op- 
posite sides of the pistil" — ^wbatevei that may mean — were 
found to be ten in the first flower examined, three on the 
base of two petals, and two on the alternate ones. 

E. lenuifolia is the best defined of all the forms, but it 
has not been enough collected to determine the constancy 
of its characters. So far, only nearly scapose forms with 
2-lobed calyptras and tuberculate-scabrous seeds are known. 

m. Miscellaneous Studies. 

Rhaknts crocea Nutt. B. Uicif alius Kell. R. instdaris 
Greene. 

In the vicinity of San Francisco this plant grows as a 
small, straggling shrub, with very small leaves. On the 
slopes of Mt. Diablo and in Lake County it frequently at- 
tains a much larger growth. Dr. Kellogg, who described 
this robust form under the name of B. Uici/olius, notes that 
it is often as much as six inches in diameter, and a wood 
section brought by the writer from the vicinity of Antioch, 
which was cut from one of the branches of a small tree, 
exceeds that measurement. Excepting increased size of 
trunk and leaves, it differs in no way from the ordinary 
form. 

Var. PILOSA Trelease Mss., from the Santa Maria Valley, 
in the mountains back of San Diego, is the most distinct of 
the known forms. The leaves are revolute, and all parts of 
the plant pilose. It is insufficiently known, only fruiting 
branches having been collected. 

B. insulus Kell., must still be considered doubtful, for, 
though both the specimen and the figure so marked, are 
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andoubtedly B. orcfoea, they do not agr^ wi& e^^ piket 
nor with the deftoriptioDy in which the frait is said to^be^ 
'^greenish-blao):/' aad the leaves/' thiiii repandrlBii^lia^. 
dentate." 

Bhimnus Oalifobnioa Esoh. B. olei/otiua HooE. JS. 
tamerUdlua Benth. B. rubra Greene. 

The depauperate form described nndcir the letter nand 
grows at an altitude of from 4000-6000 feet on the eist* 
em slope of the Sierra Nevada, in poor soil composed of 
disintegrated granite sand. On the western slope, in richer 
soil, it is a much more robust plant at the same tdtttudCi 
and descending along the line of the Oentr^ Pacific Bail* 
road it merges by almost imperceptible gradations into 
B. tomerUellus, The description contains some errors. 13ie 
author says : ** Species allied to the evergreen B. Califarnioa 
of the western part of California, which is of a quite differ* 
ent floral character, its calyx segments being rotate-spread- 
ing, its filaments subulate and sufficiently elongated to bear 
the anthers clear above the petals, which latter are entirely 
destitute of the hairiness which a good magnifjriug power 
reveals in R, rubra, so designated partly because it will be 
an easy and euphonious name, and partly because the outer 
bark has a red-brown tinge very unlike that of the species 
with which it will stand in closest juxtaposition." Else- 
where he says that the berry is two-seeded, pyriform, and 
the seeds narrowed at the base. 

Examination of hundreds of growing plants of all the 
forms shows that so far as the flowers are concerned there 
is scarcely a perceptible diflference. The young stems are 
redbrown, the old ones gray, quite as much so in our sand- 
hills as at Truckee. The petals are bifid and cucullate in all 
the forms never ** concealing the anther," no more naked in 
the coast than in the mountain form. The berries of all the 
varieties are often 2-seeded, and when so are not depressed- 
globose; those of R, rubra when, as often, 3-seeded, are as 
much so as in any other form, and the differences of the 
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seeds are trivial and inconstant. The leaves are decidaoos 
at high altitudes; even our form at the level of the sea loses 
most of its leaves in midwinter, as I have often had occasion 
to remark in looking for the cocoons of Tdea ceciftothL 

R. Cali/omioa varies greatly in size and habit. It is 
nsaallv a bosh from 4-12 feet high. Immediately along 
the coast, in unprotected situations, it is apt, like so many 
of onr coast plants, to become prostrate, forming circular 
patches 6-12 feet in diameter, the stout branches often 
more or less covered -bv the soil. In Marin County it often 
makes a small compact tree, 15-20 feet in height and 25-30 
inches in circumference. 

All our forms, running together, seem also to run into 
B. PHrsJivnmj but the latter is not sufficiently well known to 
me, especially in mature fruiting specimens, to allow the 
formation of a definite opinion on the subject. 

Purshia glanduloaa Curran. — Fuller material from various 
localities in California and Nevada has convinced me that 
Dr. Gray was right in looking upon this as a mere form of 
P. trideniaia DC. 

Hauta akbobea (Kell.) (EuotJiera arborea Kell. Hauya 
Caltfornica Watson. 

The anthers are not aristate and tbe filaments are deltoid, 
those opposite the petals much shorter than the others; the 
style is tortuous near the summit; the wing of the seed tri- 
angular-acuminate, longer than the body; and the lower half 
of the calyx-tube hain- within. The generic character 
must therefore be modified iu some respects. 

This plant bears a considerable resemblance to our famil- 
iar Zau8chneria. The habit is very similar, as well as the 
shape of the calyx-tube, and attachment of the petals. The 
anthers iu Dr. Kellogg' s colored drawing are represented 
yellow, but in more recent sj>ecimens they are found to be 
rose-colored like the petals. 
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ZADSOHHmiA Oalitobnioa Prefll. 2. Masioema Fnri. 
Z. lai^olia, iomenteUa, yUloaa A tana Greene. 

The obaraoteis on vhioh these later speoieswere founded 
are not well borne out by the specimens. Why a plant 
with a woody peraimial base shoold not be called 8uffra- 
tesoent is hard to onderstand, and a strictly entire-leaved 
ZattBchtiena has probably never been collected, certainly 
not by the author ol Z- coma, whose own specimens though 
having lost most of their broader leaves, retain sufficient 
to ahow that they are frequently denticulate. The broader 
leaves of Z. vUloBa are feather-veined, the narrower ones of 
Z, IcUifolia and tomentdla are not, and these two formn may 
be oolleoted from the same root, altliough the latter is said 
by the author to have a good seed character — the difference 
between "olavate-oblong." and "almost pyriform" The pn- 
beBoenoe,BiEe of the flower and lengtli of the filaments vary too 
muoh, even in the same plant, to be of any value in classifica- 
tion. Mature seeds are not often collected, either because 
their seas(m is so late or on aooouut of the ravages made by 
the larva of a small moth, which iuhnbits its cupsule. The 
species is very abundant throughout the state, the forms 
growing in the Sierra Nevada usually having rather broad 
leaves, either slightly or densely pubescent, and the 
southern forms, unless in shaded localities, much nar- 
rower ones with the leaves of the undeveloped lateral 
branches fascicled in the axils. The form described as 
Z. viltoaa grows from Monterey southward, and runs into 
var. microphijUa {Z. cana Greene), both on the mainland 
and on the islands. 

About San Francisco Bay it is probably most abundant 
on Angel Island, where it varies extremely in the form of 
the leaves, pubescence, and size of the fiowers. The cap- 
sules in some of the plants have a very peculiar look, being 
more than an inch long and twisted like the bud of a con- 
volvulus. 

The flowers of Zauachieria are horizontal, and in opening 
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the two upper petals become more or less erect, the two 
lower lying in the plane of the calyx-tube, but if from any 
cause the bud is held erect, the flower opens regularly. 
The lobes of the calyx-tube are usually erect, sometimes, 
though rarely, refiexed. The globular base is 8-sulcate 
with as many ribs arising from the grooves, four of them 
continuing to the end of the calyx-lobes, and the alter- 
nate ones terminating in a series of anastomosing 
arches at the base of the petals, which therefore have a tri- 
angular attachment. The base of the calyx is lined by an 
adnate disc terminating at the narrowest part of the tube 
in eight lobes, which are very variable in size and shape, 
sometimes reduced to an irregular line. The erect longer 
lobes are attached to the calyx nerves; the alternate shorter 
ones either reflexed, or erect and pouch-like in front of the 
petal nerves. The filaments spring from behind the lobes 
of the disc, and are adnate to the nerves, becoming free 
near the summit of the tube; those opposite the petals 
about a line below their insertion. The pollen grains are 
very large, with rounded angles. 

The floral structure here described is very similar to that 
of Boisduvalia, and still more to certain species of Epilo- 
bium, especially J?, obeordatum. Indeed the differences 
between this plant and Zauschneria are so very slight that 
it is difficult to see upon what grounds they can be generic- 
ally kept apart. 

(Enothera ovata. — ^The perennial root occasionally 
attains a diameter of 2-3 inches, and the leaves are 
sometimes used as a salad. In the section Taraxia, to 
which it belongs, the structure of the calyx-tube is 
very similar to that of Gongylocarpus, and throws some 
light upon the peculiar method of fruit formation in that 
genus. In OE, ovata and its allies, the pistil is not free in 
the tube, which is closed at the tliroat by an adnate disk, 
from the margin of which the petals and stamens are decid- 
uous, the remainder of the floral organs being completely 
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persistent unless broken bj aooident. The so-^Mdled eaUjx- 
tube in this case is absolntelj oontinnoos with the ow/j, 
the placentae bearing seeds at the lower part and aiMMrtim 
ovules above, diminishing upward until they are gradual^ 
lost in the walls. It is therefore probably to be emimdeced 
as an upward prolongation of the ovary, like, bmimueh ex* 
ceeding thai seen in (E. gaura^lora and several other ^pedes. 

EuGHARmiuH Bbswebi Gray = Clarkia Breweri (k Smmm 
Greene. 

The genera of Onagrace», as at present accepted^ are 
diffioult of definition and often oonfluent, but Etu^^rUBiixm 
seems to be quite as good as many of the others. It diffBis 
from Clarkia in its long filiform calyx-tube, its free, 440bed 
disk, four instead of eight stamens, and its peculiar papil- 
lose, scale-margined, shell-like seeds. 

Whatever differences of opinion there may be as to the 
generic validity of Eacharidium, there can be none as tothe 
specific value of Clarkia Saxeana^ the specimen having bemi 
compared both with Brewer's original and with more recent 

specimens from Fresno (bounty, and found to be exactly 
the same, a conclusion which almost any one taking the 
trouble to read Dr. Gray's description of E. Breweri, Proc. 
Am. Acad. vi. 532, would probably reach without seeing 
the specimens. 

Clarkia is much more closely related to Oodetia than to 
Eucharidium, having, in common with the former, 8 sta- 
mens, an obconic calyx-tube with adnate disk, and simi- 
lar seeds. All distinctions founded upon the form of the 
petals are broken down by such species as G. biloba, often 
with 2-lobed cuueate petals, and G. epiloboides, sometimes 
hardly distinguishable from Clarkia rhombipetala. 

The appendages in the calyx-tube of many of these spe- 
cies, which I have considered to be the lobed margin of an 
adnate disk, are often mentioned as scales at each side of the 
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base of the anthers — they are certainly directly in front of 
and often adnate to them for some distance. 

Godetia mvcropeUda Greene. — Original specimens of this 
show that the calyx-tips are free in the bud, the seeds in 
one row in each cell. The author states that it is 2-costate 
on the alternate angles, and that '' in aspect it is so unlike 
G. purpurea as to preclude the supposition of its being a de- 
formed state of that species." As G, purpurea belongs to 
the subdivision " tips of the calyx not at all free in the 
bud: sides of the capsule not 2-costate: seeds in 2 rows in 
each ceir^ this is probably true, but perhaps a brief exam- 
ination will show it to be a little nearer G, quadrivulnera. 

Helunthella Californica Gray. — Numerous specimens 
from Howell Mountain, in Napa County, show, in many of 
the heads, a well-developed pappus identical with that of 
the somewhat more scabrous form of the high Sierras, de- 
scribed in Bull. Cal. Acad. i. 89, as H, Nevadeiisis Greene. 
The description and notes there given furnish a striking ex- 
ample of the difficulties under which the mere closet bot- 
anist labors; one accustomed to field studies and able to 
speak from the vantage-ground of familiar knowledge of the 
plant as it grows on our western hills and mountains, would 
hardly have been led into describing the form found in the 
Coast Bange as "monocephalous" with leaves all opposite, 
and he would have probably known that the stems of the 
Sierra form, described as ** simple, bearing at summit about 
three short-peduncled heads," were, in reality, frequently 
more branched than the other form, and often bore seven 
or eight heads; that on stems springing from the same crown 
the leaves were sometimes all alternate, sometimes all oppo- 
site, sometimes a mixture of the two; and that the akenes of 
both, but especially of the coast form, were quite variable 
in shape. 
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Mimnlua L. 
Diplacus Nutt. Eunanua Benth. Mimetanthe Oreene. 

The recent attempt to divide Mimulxia by restoring Dtpta- 
CU8 and Eunanua to generic rank, and instituting a third 
genus for a single species, was, I think, very properly met 
by Dr. Gray, who reduced the whole to synonomy. The 
following notes will probably strengthen his views, though 
they alter the boands of, or even render unnecessary some 
of his sections. 

Diplacus, even as a section, rests only on its shrubby 
habit. Its dehiscence *'by the upper suture only, from 
base to near the apex, the valves spreading into a boat* 
shaped open pod,'' which was the principal reason given for 
its restoration to the rank of a genus, is exactly that of the 
greater number of the species of Eunanua, being caused by 
the broad basal attachment and posterior (upper) gibbosity 
common to both. 

MiMULUS GLUTiNOSUS Wendl. M. puniceus Steud.; Dip- 
lacus gluiinosuSy latifoluis, puniceus, longiftorus & leptanthua 
Nutt.; D, stellaius Kell.; D, arachnoideus & parviJUyma 
Greene. 

Dr. Gray, in Sup. to Syn. Flora, recognizes only of all 
these forms, the red-flowered M, puniceus, **until intermedi- 
ate colors are met with," a condition already fulfilled by 
Mr. Brandegee, who collected specimens with orange-yel- 
low flowers on Santa Bosa Island. 

The pubescence of Diplacus, partly simple, partly of 
branchinj^ hairs (found sometimes also in Eunanus, as Dr. 
Gray has noted), varies very much even on different plants 
of the same form; the lobes of the corolla differ a great 
deal in size and shape, a thing which happens in Mimulus 
much oftener than has been supposed, and the tubercular 
enlargement at the apex of the capsule, though common, is 
inconstant even in the typical form of this vicinity. 
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/>. siellcUus Kell., has been described as baying ven* small 
flowers, entire leaves and a stellate (whence the name) pn- 
besceuce. The specimen from which the description was 
drawn was badly dried and its characters obscured, bat 
another brought since from the original locality shows 
that the leaves are dentate and the tioweis of the ordinan* 
size and form. The stellate pubescence is probably derived 
from some neighboring plant, being loosely involved in the 
tomentum and having no apparent connection with its host. 

D, arachnoiileuSy in specimens brought by Mr. Brandegee 
from Santa Cruz Island, is often nearly destitute of the 
"cobwebby'* hairs. The flowers are salmon-colored and of 
the general form of latiJioruH and lonyi/oUus, 

D. parvijlorus is a mere form of vav. puuiceus. 

g MiMULASTRUM Gray. 

This section of only two species is separable from Eana- 
nn8 only by the peculiar corolla. If the capsule of J/. Mo- 
havensis Lemraon, proves to be as variable as Dr. Gray, Sup. 
Syn. Flora, 444, notes M, lati/olins to be, the second spe- 
cies, J/, pidiis, will, as I have always suspected, be but a 
variety of it. The capsule of the latter is almost exactly 
that of M. gluiino8U8. 

§ (Enoe Gray. 

If this section be maintained it must be on the form of 
the corolla alone, the capsular characters being too differ- 
ent. Mature fruiting specimens of M. tricolor and Douglaaii 
are still too little known to determine their dehiscence with 
certainty, although from their structure it is probably like 
laiifoliu8, 

M. ANGUSTATUS (Greene.) Eunanua atignstaius Greene — 
All credit for the discrimination of this species belongs to 
Dr. Kellogg, who described it under the name M, Clarkii, 

2d Sbb. Vol. I. (18) iMued December 11, 188a. 
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and until recently the only specimens in our herbarium 
were those collected by Joseph Clark, of Mendocino County, 
for whom he named it. His description was read at the 
meeting of the Academy of June 4, 1877, but as the society 
published nothing from 1876 to 1884, the manuscript, with 
a colored drawing showing the flowering plant of the nat- 
ural size as well as the dissected parts, remained in the 
herbarium with the specimens. Some curious errors in his 
drawing and description having been adopted by the author 
of M, angustatus, require correction. — ^The calyx is some- 
what funnelform, the tube, after flowering, contracting 
above the short ovate capsule; orifice oblique; the upright 
obtuse teeth about a third as long as the tube. The seeds, 
like those of M. tricolor, are regularly reticulated on the sur- 
face. The capsule is 1-2 lines in length, ovate, pointed, only 
slightly indurated at the anterior and posterior sutures, and 
very slightly sulcate at the lateral ones. The dehiscence 
is circumscissile at the largest part near the base, the pla- 
centae separating very tardily if at all. I have not yet 
been able to determine whether they break off at the base 
or, remaining attached to it, break away from the septifer- 
ous sutures. This seems a very anomalous capsule for 
a MimuluSy yet the species is so closely related to tricolor 
that it was for a long time included under it as a variety, 
and careful examination shows that it is but a modifica- 
tion of the ordinary formation in Eunanus as well as in 
Dlplacus. It can readily be observed in the latter, the 
opened capsule soon falling from the base, which retains its 
portion of the septum. 

M. ATROPURPUREUS Kell . {M. Kelloggii Cnrrfin,) and M. 
latifolins are both dehiscent in the ordinary manner of Euna- 
nus — completely by the posterior suture, and the valves so 
firmly coherent in front that if separated by violence the 
capsule tears irregularly and not along the suture. The 
last species, in flowering specimens brought by Walter E. 
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Bryant, from Guadalupe Island, and by Mr. Brandegee, 
from Santa Cruz Island, proves not to be so different from 
the rest of the section as was supposed, the tube of the 
corolla below the expanded throat being nearly twice the 
length of the calyx. 

g EuNANUS Gray. 

Of the species properly belonging to this section, most of 
them running too closely together, and probably by ample 
collections and more study reducible at least by one-half, the 
following have their capsules in dehiscence separated by the 
whole length of the posterior suture, remaining coherent by 
the whole or the greater length of the anterior one — M. 
brevipes, Bdanderi, Torreyi^ Battani, subsecundua, Laynece, 
Bigehviiy Parryi, Pttmonti, nanus and AusHnce. 

M. mephUicus and if. leptaleus — ^if correctly identified — 
open to the base by both sutures, and M. WhUneyi is too 
scantily represented in our herbarium to admit of study. 

§ EuMiKULns Gray, including Mimuloidea Gray, Eryth- 
ranthe and Simiolus Greene. 

* Pla€enf,(B more or less separated at the top, in one 
species nearly to the base, 

M. rubeUus ( including Eunanus Brexoeri ), Suksdorfii, 
morUioidea, Palmeri ( including exigmis & androsaceus ), 
primtUoides, cardbialiSf Lewisii, Parishii and pitosus, 

M. PRDfULOiDES Benth. — This plant is not always scapose, 
especially at lower altitudes, often having a stem as long as 
the peduncles with 6-9 pairs of leaves and two or more 
peduncles springing from different axils. I have not ob- 
served it to be viscid or slimy, though growing in damp 
meadows; its long hairs are dewy in the morning and wet 
the hands when passed over it. 
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M. RUBELLU8 Gray, needs careful study in the field. In 
some forms at least, and especially through montioidea^ it 
approaches M, hicolor so closely in the structure of the calyx, 
as well as in the coroUa, that if the separated tips of the 
placentfe are found inconstant, it will be difficult to keep 
them apart. 

M. Parishii Greene, judging by the roots, is certainly 
perennial, though quite possibly it blooms also as an annual. 
The lobes of the corolla are emarginate; the seeds reticu- 
late on the surface, but the coat is certainly not loose. 

MiMULUS PIL08U8 (Beuth.) — Heiyestis pilosa Henih^y Comp. 
Bot. Magazine, ii. 57 (1836). DC. Prod. x. 394 (1846). 
Mimulus exilis Durand, Pac. K. K. Keports, v. 12, t. 12 
(1855). Mimidus pilosus Watson, Bot. King 225. Mimetanthe 
inloaa Greene, Bull. Cal. Acad. i. 181. 

The characters of this plant are obscured by drying under 
pressure, on which account it has long been misunderstood. 
The calyx is ovate-ventricose, much like that of M. Rattani^ 
.rather deeply 5-sulcate, often weakly angled and nerved, 
and the placentie are separated three-fourths of their length. 
The plant shares its " siekeiiiug solauaceous odor" with 
Mlmahis pidiLS aud at least some forjns of M, Bolanckri, 

* * Placentm firmly united their lohole length. 

It is to be hoped that any future revision of this section 
of Mimuliis will include all the known forms, especially the 
South American aud Mexican, most of which are very 
doubtfully distinct from ours. 

M. BICOLOU Hartw., although its placentae in all forms 
known to me are firmly united to the top, is anomalous in 
this division, being most closely related to rubellus, as 
noted above. 

M. MOSCHATUS Dougl. var. sessilifolius Gray. M, inodor- 
us Greene, who in separating it from the former species 
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says: "Quite distinct from the true musk plant, being of 
more than twice the size, scentless, and possibly only an- 
nual; certainly never rooting at the joints." Elsewhere he 
says the seeds are white. 

I observed it this year on Howell Mountain, Napa County, 
strongly musk-scented, rooting at every joint in contact 
with the damp earth, undoubtedly perennial by a great mass 
of creeping rootstocks, and its seeds exactly as in the 
typical form, and similar observations have been recorded 
by Mr. C. E. Orcutt, of San Diego, and others. 

The musky odor of this variety, and perhaps of the type, 
varies in different plants and at different hours, being appar- 
ently very much stronger in the early morning when covered 
with dew. 

Var. LOXGIFLORUS Gray. M, moniliformis Greene. — Dr. 
Gray was certainly in error in dividing moniliformis and 
retaining a part of it under that name; for as all the forms, 
whether glabrous or pubescent, have, at least occjisionally, 
moniliform rootstocks and similar flowers, they will have 
to go together under the same name, whatever it is decided 
to be. 

M. DENTATUS Nutt. in forms from the Sierra Nevada 
seems to approach M. luteits much more nearly than it does 
any variety of Jf. mmchcUiis. 

M. ScouLERi Hook., is still insufficiently known. 

M. LUTEUS L. M. gnticUiis DC. Jf, rivnlaris d variegafns 
Lodd. if. Smiihii Lindl. M. Tilingii Kegel; J7. micro- 
phyllus Benth. M. Geyeri Torr. M. glaucescens, Hallii^ 
nasutus (k arvensis Greene. 

Any classification of the forms of Mimtdus luteus and 
related species, on the basis of *' annual*' or ** perennial,'' 
is not only entirely wrong, but very mischievous, leading 
directly to the inordinate multiplication of names. It is. 
at best, feebly perennial by what may be termed successive 
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growth, no part of the plant, probably, living more than a 
year, and then only in favorable places, such as living 
springs or swampy places. All those growing in the fields, 
on rocks or the banks of soon-drying streams, embracing 
nine-tenths of all the individuals, are strictly annual, seed- 
ing themselves and dying early. 

In the matter of rooting at the joints — probably all the 
forms do so under certain circumstances, the annual ones 
very slightly, if at all, for obvious reasons; and the rank- 
growing, upright ones, of course, only from those joints in 
contact with the ground. Besides this, wherever even the 
prostrate branches are kept, by a layer of leaves or twigs, 
or by other plants, from close contact with mud or water, 
no roots spring from them. 

About the coast and the foothills of the Sierra Nevada 
Mimvlus liUeus is usually glabrous in all its forms, or occa- 
sionally somewhat pilose. It is often glaucous, pubescent 
and somewhat viscid at moderate elevations; more glabrous 
again in the higher (I am speaking of the middle Sierra 
Nevada, along the line of the Central Pacific Railroad, and 
the time being late in September, only of the perennial 
forms growing in wet places); and passing the summit, 
again pubescent as the altitude decreases. About Reno, 
the eastward limit of these field studies, both glabrous and 
pubescent forms grow together in the irrigating ditches; 
and notwithstanding previous observation of clammy-pu- 
bescent and viscid forms, it was with much astonishment 
that in one locality the plants were found to be almost as 
slimy as M, moschaffis, the secretion, however, confined 
principally to the ])eduncles and calyxes. This same form 
showed in many of its fiowers a strap-shaped, sterile fila- 
ment, adnate to the posterior wall for half or two-thirds of 
its length, the free portion projecting from the throat of 
the corolla, and of the same color. Occasionally a perfect 
fifth stamen occurred. 
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The flowers of luteiis are, as every observer has noticed, 
exceedingly variable in size, with no constant relation to 
that of the plant. They are equally variable in shape: the 
lobes plane emarginate or obcordate, the lower one espec- 
ially having a wide range; the throat usually only partly 
closed by two longitudinal swellings, is sometimes entirely 
so by their greater development; by a protrusion of the 
upper side; or, as was obsei-ved in some of the high mount- 
ain forms, the closing of the throat is effected by a twisting 
of the middle lobe of the lower lip, one side of which is 
often turned up, thus bringing it at right angles against the 
upper, and obstructing it completely. 

The calyx, being less altered by pressure than the fragile 
corolla, has had much more attention given it, and it must 
be already apparent that no lasting distinctions can be 
drawn from its comparative width, degree of inflation, or 
length of teeth. It is not at all difficult, as has been 
proved, to select from a field filled with annual foims, an 
apparently good species founded on the calyx alone; but it 
is hoped these few notes, by calling attention to the neces- 
sity of a truer observation than that induced by the wild 
rush for new species, will bring from our local botanists 
a mass of notes and material concerning our variable 
plants which will tend to discourage such hasty and ill- 
considered work in the future. 

Most of the synonymy given above has been so often dis- 
cussed that a repetition would be useless here. 

J/. HaUii Greene. — ^The type of this si>ecies is labeled 
''Rocky Mountain Flora, Lat. 40, Mimulus luteus L., from 
seeds, Athens, HI., 1864: E. Hall,'* and is exactly one of 
the annual forms of luietis, with flowers no smaller than 
are often found on Califomian specimens. 

JjT. Glaucescetis Greene. — ^The only reasons given for the 
making of this species are that it is glaucous and most of 
the leaves connate-perfoliate; as this last occurs in most of 
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the forms — there even being in the herbarium one of the 
typical specimens of il/. nasidus Qreene, collected by Rev. J. 
C. Nevin, Los Angeles, 1885, with the same peculiarity — it 
can hardly serve as sufficient excuse. 

M. iiasiifufi d; M, arvenm Greene, are the extremes of our 
annual forms, separated only by the shape of the calyx, 
M, mici\>phyllu8 Benth. being so characterized as to include 
the intermediate ones. 

M. Tilh.gii Kegel. — The ** matted, fleshy, amber-colored, 
subtranslucent root-stocks/' which are supposed to distin- 
guish this from the other forms of hUem, are to be found 
only in plants which have not sufficient soil to hide those 
usually subterranean members from the direct action of the 
light. 

M. LACINIATUS Gray. — ^To this species, which is very 
doubtfully distinct from il/. luteus, belong M, Eisenii Kell., 
and M, nndatus Curran. 

The following species seem quite closely related, and 
probably all of them in suitable locations would bo found 
to root at the joints, in all the prostrate branches. 

M. OLABRATUS HBK., or \i^\ixx\idi\ adscendcns ^ I have never 
seen, except in so far as represented by .V. Hallii Greene, 
w^hich, as noted above, is undoubtedly hdcus ; but the var. 
Jamesil, or at least Dr. Palmer's No. 62, of 1885, comes 
quite near M.JI(fribfUidHS. 

M. Ar.biN0iDES Dougl. and M. pedunculakis Dougl., espec- 
ially the first, should be carefully collected for variations. 
Most of the specimens in herbariums, as in ours, are prob- 
ably the early, upright and nearly simple ones. 

M. iNCONSPicuus Gray, with its varieties hdidens and 
acutkhnis (il/. acfdidoiH Greene), will probably be found to 
include J/. Pidsi/ercc Gray, also. 

M. FLORIBUNDUS Dougl. — The more glabrous form, col- 
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lected by the writer at Tehaehapi, and described under the 
name of 3/. geniculahis Greene, is bent at the joints in a 
not always vain effort to produce roots — a peculiarity 
which is often shared by the typical form. 

Castilleia foliolora Hook. & Am. — The relative propor- 
tions of galea and tube, which form the principal distinction 
between this species and C, laimta Gray, as well as the 
length and width of the leaves, are found to be variable. 
The appressed wool in the latter species is usually branched, 
though less so, and softer than in the first, and some of our 
specimens of lanata are obviously woody at the base. The 
species are brought still closer by the form collected on 
Santa Cruz Island by Mr. E. L. Greene, and later from 
that place and Santa Rosa Island by T. S. Brandegee, and 
described under the name of C. hololeiica Greene. In the 
description, the calyx is said to be "deeply cleft on the 
upper side, merely lobed on the lower;" but singularly 
enough, the author's own specimens show them to be about 
equally cleft before and behind. The leaves, also, are often 
much wider than stated, and the bracts, according to Mr. 
Brandegee, who brought fine specimens to prove it, are 
usually red. The plant, though generally more shrubby 
than /o/io^oaa, is often like it only woody at base. 

Sphacele calycina Benth. — This is, evidently, another of 
onr variable species. Bentham describes the leaves as 
"irregularly dentate," and the corolla as "white?" — we 
find it running from ochroleucous, through various dull 
shades, to purplish, and the leaves either dentate crenate 
or entire, with cuneate, sub-hastate or cordate base; the 
floral sessile, the others wing-petioled. It is often low and 
depauperate, but in sheltered places away from the imme- 
diate coast — as on Mt. Diablo — it makes a strong shrubby 
growth, three or four feet high. 

Var. GLABELLA Gray, seems hardly worth the rank, run- 
ning directly into the ordinary form. 
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Var.WALLACEiGray, (5. /ragrra»s Greene), differs from the 
type in being more villoas and having more glabrous nut- 
lets, and a less broadly campanulate calyx, with longer and 
more slender teeth. The corolla is purplish in all the 
specimens seen; otherwise, like the common form about 
Ban Francisco. The leaves are much the same, but the 
villous pubescence masks the immersed glands, on which 
the *' resinous-viscidity " of the common form depends. It 
is, of course, impossible to accommodate everyone's taste, 
but it will be amusing to most Oalifornians to hear our 
** wood-balm" stigmatized as having an ** ill-smelling 
leaf.'^ 

Eriogonum latifolium Smith. E, arachnoideum Esch. 
K nudum Dougl. E, oblongifolium, auriculcUum & ajfine 
Benth. E, grande & rubescens Greene. 

The two species E, latifolium and E. nudum, recognized in 
the Botany of California, were even then known to approach 
each other very closely, and observations since made, prove 
that they can no longer be kept apart. E. latifolium was 
described from the form found only along the immediate 
coast, and extends but a short distance inland, merging 
by gradations into nudumy which was supposed to differ 
from it in having fistulous peduncles, glabrous involucres, 
and smaller and more scattered heads. In collections made 
during the past two years, all these' distinctions are found 
to fail — nudum^ from the interior, with small scattered 
heads, often having pithy ** peduncles" and involucres 
as tomentose, as in E. latifolium of the coast. 

E. (jrande Greene {E. mtdnin \iir. paficiflorum Watson), is 
stated to be **near E. nudum, but distinguished by its 
rotate perianth and villous filaments." The author was 
probably misled by the somewhat ambiguous wording 
of Bot. Cal. ii. 26, for in all the length and breadth 
of our State the waiter never saw a specimen of nudum 
which did not have filaments villous at the base, and 
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the perianth rotate — at least until after flowering it 
folded itself round the akene. Specimens nearly as large 
as those described, have been collected at Tehachapi Pass. 

E, rubescena Greene, which also has ''filaments villous at 
base," differs in no way from the ordinary form of ivulum, 
with glabrous involucres, and more or less fistulous steins, 
except in having flowers of a deeper rose-color than usnal. 
It is, however, found in paler and even white forms on the 
same island, as is shown by Mr. Brandegee's specimens, 
and an almost identical form was found by the writer noar 
the Klamath River, in Siskiyou county, with not '' sulphur'* 
but bright yellow flowers. 

E. arborescens Greene, and E. giganteum Watson, are 
the luxuriant island forms respectively of E. /oHciculaium 
Smith, and E. cinereum Benth., differing in no way from 
some of the mainland forms of these species, except in hav- 
ing wider leaves and a more diffuse inflorescence. 






^ "'"f-J^' "' > >*« ■ " • '*-< t* ' 



270 OALIFOBNIA ACADEMY OF SOIENGKS. 



DESOBIFnOV OF A HEW SPEdSS OF OYFBIHQDOV. 

BY 0. H. & B. 8. EIGENICANN. 

The new species of Cjpinodon described below was col- 
lected in a hot coring locally known as '^ Saratoga Spring," 
in the south arm of Death Yalley, Inyo County, Oalifomia. 

The types are in the collection of the California Academy 
of Sciences. 

Cyprinodon nevadensis sp.n. 

Types No. 580. S specimens, .04-.0i4 m. W. H. Shafer. 

Head 3i-84(3M in total); depth 2|-2f (2^-8^); D. 10-11; 
A. 11; Lat. 1. 26; tr. 9-10. 

Form of C. vari^aius, the back in front of the dorsal 
conspicuously broader and less trenchant. 

Eye 8-3{ in the head, 1}-1| in interorbital. 

Exposed portion of the humeral scale not larger than 
some of the other scales. Intestinal canal little more than 
twice the entire length. Origin of dorsal equidistant from 
base of caudal and middle of orbit or much nearer base oj 
caudal. Base of dorsal little if any longer than snout and 
orbit. Highest dorsal ray l§-2 in head. Caudal rather 
broadly rounded 1^ in head. Highest anal ray l|-2 in 
the head. Ventrals very short, inserted in front of the 
dorsal. 

Color in spirits, dark gray with an indistinct darker lat- 
eral band, and indistinct lighter vertical streaks in the 
female. Dorsal in the male almost uniform black; in the 
female lighter with a blackish spot on its posterior rays. 
Caudal margined with white, within which is a broader 
blackish crescentiform band, most conspicuous in the male. 
Pectorals, ventrals and posterior half of anal, blackish in 
the male, light gray in the female. 

2d Skb. Vol. I. Issued Jan. 8, 1889. 
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Officers for 1887. 



H. W. Harkness, President. 

H. H. Behr, First Vke-Preaideiit. 

George Hewston, Second Vice-Preaident 

Henry Ferrer, Coiresponding Secretary. 

Charles G. Yale, Recording Secirtary. 

John Dolbeer, Treasurer. 

Carlos Troyer, Libraiian. 

J. G. Cooper, Director of Miisetim. 

Trustees : 

Charles F. Crocker, E. L. G. Steele, 

Thomas P. Madden, S. W. Holladay, 

J. M. McDonald, D. E. Hayes, 

E. J. MOLERA. 



January 17, 1887,— Stated Meeting. 

The President in the chair. 

The following were elected resident members : — 

C. Max Bichter, Charles H. Hinton, N. W. Spaulding, 
William G. Badger. 

Walter E. Bryant was proposed for membership. 

President Harkness read his inaugural address. 

A vote of thanks was presented to all the retiring officers, 
as well as to those re-elected, for the services performed by 
them in behalf of the Academy. 
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The following papers were read : — 

Botanical Explorations on the Island of Santa Cruz, by 
Edward Lee Greene. 

Certain Changes in the Flora and Fauna of Califor- 
nia, which have taken place since 1850, by H. H. Behr. 



February 7, 1887. — Stated Meeting. 

The President in the chair. 
The following were proposed for membership:— 
Frank Soule, F. V. Hopkins. 

Dr. Behr called attention to the donation by Oapt. Lucas 
of two volumes on Beptiles. 

The following papers were read : — 

Ocean Currents and their Influence on the Climate of 
California, by C. M. Bichter. 

New Species of Fungi, by H. W. Harkness. 

Dr. Behr read the following obituary notice of Dr. Isaac 
Lea, the first honorary member of the Academy. 

The eminent scientist Isaac Lea, whom we now are called upon to monm, 
was the Hrst honorary member of our society, having been elected to that 
position on the proposition of L. W. Sloat, one of our founders, as long 
ago as July 15, 1853. 

Born in Wilmington Delaware, of Quaker parents, in 1792, he had reached 
the advanced age of 94 at the time of his death, retaining his faculties and 
capacity for work almost to the last. 

His long and active life was devoted in great to scientific pursuits, and his 
attention was early directed to mineralogy, in the study of which he became 
familiar with fossil moUusks. His studies of the land and fresh water 
shells with the literature of which his name is indissolnbly linked, began in 
1825, and continued almost to the time of his death, in December 8th, 1886, 
and his industry was such that the bibliography of his works published iu 
1885, as Bulletin No. 23, of the U. 8. National Museum, fills 27H pages. A 
large number of these writings are in oar library, either ooourring in the 
proceedings of societies or presented by himself. He was a member of 
many scientific societies both American and foreign. He presided over the 
Philadelphia Academy of Sciences for several terms, was President of the 
American Association for the Advancement of Science, in 1860, and filled 
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many other pof»itiona of honor and trast. Hid life is one of which soientists 
of all oonntries and especially Americnns, may well be prond. 

The following were announced as having been appointed 
Publication Committee : — 

H. W. Harkness, E. L. Greene, C. G. Tale, George 
Hewston, J. G. Cooper. 

The appointment was announced of the following Cura- 
tors: — 

Botany — M. K. Curran, E. L. Greene. 

Ethnology and Osteology — ^David Wooster. 

Mammals and Birds — E. F. Lorquin. 

Fishes, Reptiles and Radiates — Rosa Smith, H. F. Lor- 
quin. 

Geology and Paleontology — ^E. S. Clark, John Hewston, 
Jr. 

Mineralogy — Melville Attwood, CD. Gibbes. 



February 21, 1887. — Stated MEErma. 

The Pbesident in the chair. 

Walter E. Bryant was elected a resident member. 

Additions to Museum : — 

Specimen of magnetic iron ore, by George Davidson. 

The following paper was read: — 

The power of adaptation of Insects, by H. H. Behr. 

President Harkness spoke on the fungoid diseases of the 
Sycamore. 

C. M. Richter read a supplemental paper on Ocean Cur- 
rents. 



^^"'r^SmAf^^S^^ 






274 CALIFORNIA ACADEMY OF SCIENCB8. 

March 7, 1887. — Stated MsBTiNa. 

The President in the chair. 

F. y. Hopkins was elected a resident member. 

Carl yon Hoffmann was proposed for membership. 

Additions to Mosenm : — 

Specimens of tin ore and bar of tin, by Melville Athrood. 
Specimens of petrified wood, by R. S. Floyd. 
Specimen of Doris, by Joseph Marshall. 

« 

The following papers were read: — 

The Lichens of this Vicinity, by Mary E. Onrran. 

The Pacific Coast Alders, by 0. C. Parry. 



March 21, 1887.— Stated Meeting. 

The President in the chair. 

Oorry W. Tjader was proponed for Qiembership. 

Additions to the Museum: — 
Specimens of fossil leaves, by «Tohn Dolbeer. 
Specimen of Octopus punctatua, by Alex. La Plant. 
Specimens of tin ore and stream tin, by Melville Att- 
wood. 

F. L. Clarke lectured on the eruptions of Mauna Loa and 
Kilauea, exhibiting photographs of the locality, taken be- 
fore, during and after the eruptions. 

The following papers were read by title: — 

West Coast Pulmonata; Fossil and Living, by J. G. 
Cooper. 

Occultations of Stars by the Dark Limb of the Moon, 
by George Davidson. 

Continuation of Catalogue of Pacific Coast Fungi, by 
H. W. Harkness. 
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President Harkness gave an address on some geological 
features of Egypt. 

The resignation of Charles G. Tale as Recording Secre- 
tary, and of Carlos Troyer as Librarian were read; the first 
accepted and the second laid over. 



April 4, 1887. — Stated Meeting. 

The PREsroENT in the chair. 

The President announced the death of Dr. Albert Kel- 
logg, the last surviving charter member of the Academy. 

Dr. Hewston moved that the reading of the minutes be 
dispensed with, and that the President appoint a committee 
of three to draft resolutions and memorial concerning the 
deceased. 

The President appointed E. L. Greene, George Hewston 
and H. H. Behr. 

The meeting was then adjourned out of respect to the 
memory of the late Dr. Kellogg. 



April 18, 1887.— Stated Meetixg. 

« 
The President in the chair. 

Carl von Hoffman was elected a resident member. 

The following were proposed for membership: — 

Adley H. Cummins, George J. Specht. 

Additions to Museum: — 

Sixteen specimens of copper ores and country rock, by 
J. K. Scupham. 

Specimens of lava from Mauna Loa, by F. L. Clarke. 

Specimens of fossil leaves, by J. D. Hoff. 

Vertebra from fossil skeleton found near San Ardo, on 
Salinas River. 

2d 8xx. Vol. I. (19) 
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Specimens of Waldhamia, from Sydney Harbor, by Prof. 
Liversedge. 

F. L. Clarke gave an address on the recent volcanic 
eruptions in the Hawaiian Islands. 

The following paper was read: — 

The Formation, Life and Uses of Sponges, by Gteorge 
Hewston. 

The committee on memorial to the late Dr. Kellogg, pre- 
sented the following resolutions and memorial: — 

Whebeas: Oar oo- worker in the field of science. Db. Albert Kbllooo» 
whose amiable traits of heart and head won the friendship of all who knew 
him, has, by that divine and insomtable Providence which governs all 
things, been removed from his late sphere of action and consigned to the 
last resting-place of mortal man, be it 

Resoloedt That it is with sincere regret that the officers and members of 
this Academy of Sciences have received the annoaocement of his death, and 
we hereby desire to express onr sympathy with the relatives and friends of 
the deceased. 

Reaolvedf That the memorial paper and the resolntions of condolence and 
respect be spread in fall npon the minntes of this Academy. 

£[. £[. BEMR, 
GEO. HEWBTON, 
EDW. L. GREENE. 

Committee, 

MEMORIAL. 

Db. Albebt Eellooo, whose death w^are called upon to moarn, was born 
in Connecticut, in the year 1813, and bad thus passed the three score and ten 
years allotted to man. The early portion of his life was passed in travel 
from place to place in the Southern and Western States, for the sake of his 
health, which was very iD6rm. It was chiefly during these journeys that 
our departed friend became possessed of that enthusiastic love for the char- 
acteristic traits and beauties of a vegetation where study and investigation 
afterwards, when his health was re established, became the leading objects 
of his life. 

Dr. Kellogg came to California in 1849, settling first in Sacramento, from 
which place he moved in a few years to this city, his home ever since. 

During his travels in the Southwest as well as in his whole subsequent 
life, he was devoted to botanical studies. His enthusiasm for his favorite 
object never failed, and he had the happy faculty of arousing a kindred eu* 
thusiasm in others. Notwithst m ling the many odds our departed friend 
had to contend with: the absence of botanical literature in a new country. 
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the want of sympathiziDg friends following the same line of studies, with 
whom he oonld have exchanged opinions on quCestions too complicated to be 
settled without the experience and co-operation of other observers, he never 
lost courage, and his bot mioal writings, extending over the period from 1833 
to 1886. were published in various papers and journals of this coast, but 
principally in the proceedings of this Society. The plants described by him 
number over two hundred, and a complete lint, carefully sought from all 
sources, was published, in 1885, in the third of our Bulletins. 

He was one of the founders of our Society, and the last one living; no 
other face was so familiar to our members as his, and bis cheerful and ami- 
able character endeared him to all. Of late years be very rarely attended 
the meetings of the Adademy, feeling the weight of advancing years and 
preferring to study and work at home. He usually spent, however, some 
portion of nearly every day in the Academy building, devoting his time for 
■OTonl years past to making drawings of trees and shrubs of California— 
*' pretty ploturw^" aa he used to call them in his quaint way. 

Hia guileless simplicity and honesty, as well as his enthusiasm for science, 
made him beloved by all; in all the relatkina of life his conduct was beyond 
praise. Those who knew him in early days remember well his filial devotion 
to his aged mother, and all who had the pleasure to be in daily intercourse 
with him, praise, with me, his kindnass, his patience, and his forbearance. 
Peace be to his ashes ! 

The President announoed the death of Frederick H. 
Jenssen, resident member. 

Dr. Behr read the following memorial. 

Dr. Frederic Jenssen, was bom in the year 1847, on the island of Bugen, 
and studied natural sciences at the universities of Greifswald and Berlin. 
His studies were directed chiefly to chemistry and especially to explosive 
compounds, in which department he became a recognized authority and was 
for some years so employed in the great tunnel of St. Gothard. 

In the year 1880, he emigrated to Peru, hoping to find in the warm and 
dry climate of its coasts, relief from the laryngeal affection from which 
be suffered, and to which he finally succumbed. While there he received an 
invitation to come to California and occupy an honorable and lucrative place 
in the service of the Giant Powder Company, which position he retained till 
near the time of his death. 

During the whole time of his residence he continued experiments and 
studies in his specialty, and has at various times contributed to scientific 
societies valuable observations on the causes of so-called "spontaneous ex- 
plosions*' and similar subjects, till lingering disease put a stop to investiga- 
tions of the highest practical merit. 

Dr. Jenssen was only forty years of age when death interrupted the 
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studies which would not only hsTs greatly iuoreneed our knowledge, but bgr 
lemoviDgsome of the dangers attending the use of ezplosiTe tubatanees^ 
have greatly benefited the world in general. 



May 2, 1887.— Stated MEETiNa. 

The Pbesident in the chair. 
OuiTy W. Tjader was elected a resident member. 
The following were proposed for membership: — 
S. Q. Passavanty David P. Belknap, George J. Ainiswortiit 
Jame^ Denman. 

Additions to Museum : — . 

Two pieces of sandstone with fossil leaves, by J* D. Hoff* 
The following papers were read : — 
Botany of the Santa Groz Islands, by Edward Lee Qreene. 
Glass Sponges, by George Hewston. 
Desmids of the Pacific Coast, collected by Mrs.' Hanson 
and Miss Haggin, and identified by Francis WoUe. 

Additions to Library :— 

From correspondents, 140 

By donation 29 

By purchase 6 

F. L. Clarke gave an explanation of several photographs 
of drawings by Capt. Cook at the Hawaiian Islands, copies 
of which were presented to the Academy. 

Dr. Hewston announced the death of William Ashburner, 
resident member, and the following resolution was passed: — 

Resolvcdf That it is with sinci re regret thnt the officers and membors of 
this Academy of Sciences have received the announcement of the death of 
onr member. William Asubqrner, and that we do hereby desire to express 
onr sympathy with the relatives and friends of the deceased. 
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May 16, 1887. — Stated Meeting. 

The President in the chair. 

The following were proposed for membership: 

Hans C. Behr, L. M. F. Wanzer. 

Additions to Museum : — 

Five specimens of California woods, by H. S. Durden. 

Additions to Library : — 

From correspondents 116 

By donation 11 

By purchase 2 

The following papers were read : — 

Ornithological Observations in San Diego County, by W. 
Otto Emerson; read by Walter E. Bryant. 

The Evolution of Figures, by Adley H. Cummins. 

Dr. Behr gave an explanation of the parasitic worms in- 
festing the sticklebacks at Lake Merced. 

The President announced the death of Dr. W. O. Ayres, 
late member, and Drs. Gibbons and Stout were appointed 
a committee to draw up resolutions of condolence and re- 
spect. 



June 6, 1887. — Stated Meeting. 

The President in the chair. 

Adlev H. Cummins and S. C. Passavant were elected res- 
ident members. 

The following were proposed for membership: — 
George G. Blanchard, Hasbrouck Davis, F. H. Vaslit, 
Bernard Bienenfeld, Daniel Suter. 

Additions to Museum : — 

Specimens of iron pyrites, by Hans C. Behr. 
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Wood excrescence from Guatemala, by Juan J. Bodri- 
gnez. 

Additions to Library: — 

From correspondents 164 

By donation 21 

By purchase 4 

The following paper was read: — 
Fungi of the Vine, by H. W. Harkness. 

The following resolution, offered by Dr. Hewston, was 
adopted : — 

Heaolvedt That the President be and is hereby reqnested to osU a spacial 
eiecative meet! Tig of the members of this Academy for the purpose of con* 
sidering the propriety of authorising the Board of Trasteea to borrow 
money from the Lick Trust for the purpose of the erection of a buildiog for 
the Academy and the improvement of the Market Street property. 

The following resolutions were presented : — 

Whebkas, The President of this Academy has announced the death of 
William O. Atbes, one of the original and for a period of several years moat 
active members, who, coming to Californin in the full vigor of manhood, 
Mipplemented the arduoas and honorable daties of his profession by 
zeal iu explorlDg the new fields of scientific research which were found along 
the Pncitio Coast, oud, beiug a ripe scholar, possessiug analytical powers of 
miud to an emineut degree, made his work in counectiou with sciences 
compeudinm of original research which was received as authority by kindred 
institutions, and which has stood to this day the tests of rigid criticism — 

Jicsolcedf That in the demise of William O. Ayres science has lost a nspfnl 
and vigorous disciple, and the community a valuable member. 

Thnt the sincere sympathies of this Academy are hereby tendered to his 
family. 

That this preamble and resolution be entered on the minutes of the 
Academy, and that the Secretary be directed to transmit an authenticated 
copy thereof to his family. 

Kespectfully submitted, 

W. P. GIBBONS. 
A. B. STOUT, 

Committee, 
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June 16, 1887.— Spectal Meeting. 

The President in the chair. 

Tlie resolution calling the special meeting was road. 

A committee, consisting of Dr. George Hewstoii, F. Outz- 
kow and J. B. Scupham, was appointed to draw up a set of 
resolutions. 

The committee reported as follows: — 

lifaolcfd, That it in the sense of this meeting that the Market Ktreot prop- 
erty be improved as soon as possible. 

RfBolvtd, That the Tmstees be reqaested to borrow the amount of money 
necessary to accomplish that object from the Lick Trast. 

Rtaoloed, That a committee of seven be appointed a5 a committee of con- 
ference with the Board of Trastees to consider ways and means to accom- 
plish the desired object. 

GEORGE HEW8T0N, 
FR. GUTZKOW. 
J. R BCUPUAM. 

CommitUe, 

The report of the committee was adopted, and in accord- 
ance with the resolutions. the following were appointed the 
committee: — 

O. C. Pratt, A. S. Hallidie, George T. Marje, Jr., N. W. 
Spaulding, A. K. P. Harmon, J. Z. Davis, W. S. (jhapman. 



June 20, 1887.— Stated Meeting. 

The President in the chair. 

Hans C. Behr and L. M« F. Wanzer were elected reHideut 
members. 

The following were proposed for membership: — 
B. B. Brewer, William Westhoff. 

Additions to Museum: — 

Specimen of fossil bone from 3oueH Hill, El DortAnj Co. 
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Additions to Library: — 

From correspondents 61 

By donation 10 

By parchase 2 

The following papers were presented : — 

Sutroa, a genns of OligochsetsB, by GastavEisen. 

Califomian Manzanitas, by C. 0. Parry. 

Discovery of the Nest and Eggs of the Evening Gros- 
beak, by Walter E . Bryant. 

The President announced that the next meeting would be 
held July 18. 



July 18, 1887. — Stated Meeting. 

The President in the chair. 

Hasbrouck Davis and George G. Blanchard were elected 
resident members. 

The following were proposed for membership: — 
Robert A. Wilson, James De Fremery. 
Bernard Bienenfold withdrew his application. 

Additions to Museum : — 

Mineral deposit, by F. H. Atwood. 

Two specimens of Rocky Mountain Chipmunk ( lUmias 
asUdicus quadrivitlatas), by H. G. Parker. 

Two specimens of Cicada from Siskiyou Co., by M. K. 
Curran . 

Specimens of Fungi from Southern California, New Mex- 
ico and Mexic >, by S. M. Tracy. 

Three sections of California woods: Limiccra hispidula, 
Nuitallia cerasiformis and Spinea diacolm^ by H. S. Durden. 

Two specimens of Lycoperdoa sculptum, also Polyporus 
from Washington Territory, by G. H, Mastick. 

Additions to Library: — 
From correspondents 88 
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By donation 14 

By purchase 4 

The following papers were read : — 
A Botanical Trip in Siskiyou County, by Mary K. Curran. 

A New Subspecies of Petrel from Guadalupe Island, by 
Walter E. Bryant. 

Dr. Behr announced the reception of some nests con- 
taining the larvae of Hymenopterous insects. 



August 1, 1887. — Stated Meeting. 

The Phesident in the chair. 
B. B. Brewer was elected a resident member. 
The following were proposed for membership: — 
T. H. Hittell, Robert Simson. 

Additions to Museum : — 

Yellow-cheeked Weasel, by John Barber. 

Russet-backed thrush ( Tardus ttstulaius), by S. W. Hol- 
laday. 

Specimen of Pacific Kittiwake, (Rissa trkladyla pollicaris) 
by E. F. Lorquin. 

Block of porous obsidian, or volcanic glass, from the Sis- 
kiyou Mountains, by Dr. J. M. Self ridge. 

Two sections of Bauksia graiuHflora, by H. S. Durden. 

Specimen of feldspar containing soda and tourmaline, by 
J. H. Barbat. 

The following paper was read: — 

UniLSual Nesting Sites, by Walter E. Bryant. 

The Bavispe Earthquake, by F. L. Clarke. 



August 15, 1887. — Stated Meeting. 

The President in the chair. 

James De Fremery was elected a resident member. 
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Additions to Museum : — 

Speoimen of selenite from Cbolame, Saa Lais Obispo 
Gounty, by J. G. Lemmon. 

Additions to Library: — 

From correspondents 188 

By donation 29 

By purchase 8 

The following papers were read: — 

Customs and Beligious Observances of the Hawaiians, 
by Brooks O. Baker. 

Geographical Distribution of Insects, by H. H. Behr. 

A vote of thanks was passed to Dr. Baker for his valuable 
paper. 

Dr. Hewston mode some remarks on the dredging being 
done in the bay. 



September 5, 1887. — Stated Meeting. 

The President in the chair. 

T. H. Hittell and Robert Simson were elected resident 
members. 

Additions to Museum : — 

Brincadores, or jumping seeds, from Sonora, Mexico, by 
T. R. Bours. 

Salt-water eel, barnacles found floating freely on the 
water, parasite of a sunfish, tapeworm from entrails of sun- 
fish — all found half-way between Tahiti and San Francisco 
— by Capt. Louis Turner, of the Brig Tahiti. 

Specimen of myriapod, by Dr. Behr. 

Crawfish from Klamath River, by M. K. Curran. 

A vote of thanks was passed to Adley H. Cummins for 
his donation to the library of a copy of his Dictionary and 
Grammar of the Friesic Language. 



PROCEEDINGS. 285 

The followiog i^apers were read: — 

Flora of the Coast Islands of California in Relation to 
Becent Changes in Physical Geography, by Joseph Le 
Conte. 

Truly Dead Languages, by Adley H. Cummins. 

The President announced the death of Professor Spencer 
F. Baird; and Drs. Joseph Le Conte and H. H. Behr 
were appointed a committee to draw up resolutions of con- 
dolence and respect. 



September 19, 1887. — Stated Meeting. 

The President in the chair. 

Additions to Museum : — 

Specimen of Sphenodon punctatum, by Samuel Macaulay. 

Seven specimens of Fish : Chivtodon reiicnlatus, Balistes 
unJulatus, Ilotocanf/ins bispinosuSf Holoceufntm diadema^ 
Osiracion punctafiis; also, eight specimens Crustacea, three 
Myriapods, two Scorpions, one Cephalopod, all uniden- 
tified. Collected at Tahiti and donated by I. E. Thnyor. 

Two species of Ergot found near Reno, Nev., one on 
Eieocharis, the other on Elymusor wild rye and fresh-water 
sponges (S pong ilia lacuslris) from Donner Lake, by M. K. 
Curran. 

Additions to Library: — 

From correspondents 394 

By donation 39 

By purchase 5 

The following paper was read: — 
On Heredity, by M. Nusbaum. 

Prof. Joseph LeConte presented the following memorial 
and resolutions, which were ordered to be entered upon the 
minutes of the Academy and a copy sent to the family of 
deceased : 
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In aooordanoe with the desire of the Academy I have prepared aome r< sola- 
tioDB commemorative of the death of oar fellow member Spencer F. Baird. 
Bat before offering them it seems fitting that I sbonld make a few preparatory 
remarks on his character and work in order especially to show how hia whole 
noble career was foreshadowed in his boyhood. 

My acqnaintance with Prof. Baird commenced in 1843, when both of na 
Wt-re little more than boys, being each aboat 20 years of age. I was at that 
time in New York pursuing medical studies and living with my UDcle Maj. 
LeConte and his son John, the entomologist. Baird was also in New York 
perfecting his knowledge of ornithology by the use of the large collections, 
public and private, in that city, and frequently and familiarly visited at my 
uncle's houFe. At that time my own special field of scientific work was 
not yet declared. My mind roamed with equal interest, and therefore super- 
ficially over many departments; Baird's on the contrary was already analter- 
ably determined. All the lines of his mental energy converged with intense 
heat on one focal point — Natural History, and especially ornithology. He 
had neither pleasure nor recreation in anything else. I remember well hia 
tall, slender, somewhat ungaiuly form and careless dress, his long and rapid 
Atrides, his eager but downward look intent only on the subject in mind, and 
utterly oblivious of all else. How little— far too little of the boy there was 
abont him. 

At that time I saw much of him, and in company with my cousin John we 
of>en visited the great Audubon, who then lived about ten miles out of New 
York on the banks of the Hudson. This place, still called Audubon Park, 
is now swallowed up by the growing city. I recall with intense pleasure the 
hours we spent there. The extensive gionnds dotted over with large treen 
and sloping down to the beautiful Hudson— the splendid inau-ion adorned 
everywhere with trophies of the huutsnmn and the ornithologist — but above 
all the tall commanding figure of the host himself, with his eagle eye and high 
aiiuiline nose, and abundant white hair brushed straight back from his fore- 
head and falling on his shoulders. Add to these the stately dignity of his wife, 
the almost boyish genially of his sons John and Victor, and the hearty 
hospitality of all, and it is easy to understand the influence on a young and 
impressible mind. Is it any wonder that with such associations, aided by 
an early life in the country and pas«iion for gunning, wiy tirst specialty was 
ornithology? During the years '15 and '4() I made a large collections of birds 
which I afterwards sent to Haird, then as.sistant in the Smith.sonian, and 
which are now doubtless among the collections of the National Museum. 

Since that time of intimate association I have seen little of Haird. Our 
lives drifted apart; my own investigations, partly through natural taste, 
partly through the dominating influence of Agassiz with whom I 8tu<li d 
in 1850 and 1851, were turned into other channels. But Baird's never 
swerved from their original direction — not only the original direction of 
his work, but the most striking characteii-tic of his mind remained the same. 
That characteristic was intense energ}' directed to one point, and oblivious of 
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all else. As a necessary resalt he had an enormons capacity for work; bat, 
on acconnt of the limitAtion of his tasks, it was work withoat adequate 
recreation, and therefore exhausting. First, as a snbordinnte worker in the 
Smithsonian Institution; then as Assistant Secretary of the same, then as 
Secretary; then in addition, as Director of the National Museum; then in 
addition to all, U. S. Fish Commissioner; in all these, although his capacity 
for work was so great, he ever worked t}eyoud his capacity. Is it any won- 
der then that his powerful frame broke down. It is simply impos-iible that 
any one man can fill his place and carry on all his work. It will have to be 
divided among at least three. But even thus divided, it is doubtful if it can 
be Itetter done. 

Of his scientiBo position it i4 hardly necessary to speak — it is so well known 
There are few men who^e loss will be s) generAlly nnd so keenly felt. This 
is partly the result of his position as Secretary of Smithsonian Institution, 
and thus as chief agent of exchanges with scientific institutions all over 
the world, but mniuly to the great value of his strictly scientific work. His 
chief works are his ** Birds of North America" — his ''Mammals of North 
America" and his '* Reptiles of North Americ-t." Of the first the distinguished 
English ornithologist Sharpe says: "It is a reilly wonderful work," and 
chiefly through its influence, it has come to pass that '* there is no country 
where birds are so thoroughly and scientKically studied as in America.'* 

Such in the man whose death we deplore, and in view of our sad loss, I 
offer, in behalf of the committee, the following preamble and re.^olutions: 

Whebkas. It has pleased an allwise Providence to remove from his earthly 
field of labor our friend and fellow member, Spencer F. Baird; therefore 
be it 

BesoU^fdf That we recognize in his death an incomparable los^ to our sci- 
ence and a personal bereavement to ourselves. 

liasolred, That the life-work of our brother in the field of Natural Science 
forms a monument to his memory far more lasting and far more honorable 
than can be made by human hands. 

RfBolced, That we deeply feel the affl'otion which has fallen upon his 
family, and hereby offer our earnest sympathies. 

Reiolvtd, That these resolutions be spread on the minutes of the Acad- 
emy, and that a copy of them be seut to the widow of the deceased in token 
of our respect and sympathy. 

Dr. Hcwstou made a short address eulogistic of the 
deceased. 
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October 3, 1887. — ^Stated Mbetino. 

The President in the chair. 

Additions to Museum: — 

Golden Es^le, by H. G. Parker and son. 

Bushy-tailed Wood Bat {Neotoma cinemi)i by WiUS* 
Bliss. 

Pieces of pottery from Mexico, and seven human bones 
from grave near Bacerac, Mexico, by F. L. Clarke. 

Additions to library: — 

From correspondents 116 

By donation ...<,.. 9 

By purchase 2 

The following paper was read: — 

Properties of Certain Plants of our Flora, Native and 
Introduced, by H. H. Behr. 
Dr. Behr made some remarks on Hymenopterous inseots. 



October 17, 1887. — Stated Meeting. 

The President in the chair. 

Additions to Library: — 

From correspondents 175 

By donation 16 

By purchase 4 

The following paper was read : — 
Protozoa, by Geoige Hewston. 



November 7, 1887. — Stated Meeting. 

The President in the chair. 

Additions to Museum: — 

Ornaments made of the green elytra^ of beetles and feath- 
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ers of the Toucan; also two prepared human heads, greatly 
reduced in size but retaining their natural form, and orna- 
ments, all from Indian graves in Ecuador. Donated by the 
wife of Senator T. 8. Seminario, Guayaquil, Ecuador, 
through kindness of Dr. Sharkey. 

Specimens of flies which gather in ^reat numbers and die 
on shores of Mono Lake. Collected by Mr. Wheeler. Do- 
nated by Dr. Stout. 

Mr. Frank Cushing addressed the meeting on life among 
the Zuni Indians. 

A vote of thanks was passed to Mr. Cushing. 



November 21, 1887. — Stated Meeting. 

The President in the chair. 

Additions to Museum : — 

Two specimens of glacial clay — one from north face Pro- 
tection Islands, Straits of Fuca; one from Port Townsend 
Bluff — specimen of chrome ore from Mocho Canon, 24 
miles from Liyermore. Collected by Capt. J. S. Lawson. 

Specimen of gold-bearing quartz, from Stonewall Mine 
in San Diego Co. Donated by Mrs. Jas. Stockton. 

Two cub bearskins, by J. A. Bauer. 

Pieces of pottery from Bavispe, Mexico, by F. L. Clarke. 

Arctic whalebone, by J. N. Knowles. 

Specimen of Evania, by Carl t^recht. 

California Partridge ( Callipepla calif ornica ), by J. R. 
Chalker. 

Double Nest of Water Ouzel {Cindus mexicanvs)^ by C. 
H. Etlson. 

A special vote of thanks was passed to Dr. McNutt for 
the donation to the Library of three volumes on ''The Be- 
yision of the Echini," by Alexander Agassiz. 
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Additions to Library: — 

From correspondents 446 

By donation 87 

By purchase 8 

By exchange. .... 1 

The following paper was read; — 
Oalifomia Earthquakes, by E. S. Holden. 



November 80, 1887.— Spboul MxKrtKO. 

The President in the chair. 

Prof. Frank H. Cashing gave a lecture on the recently 
discovered ruins of the city of Los Muertos, Aritona. 



. . • * 



December 5, 1887. — Stated Meeting. 

The President in tlie chair. 

Additions to Museum: — 

Set of four eggs of the Farallon Cormorant (Phalacro- 
corax dilophus albociliatiia) and Fossils from Alameda Co. , 
by W. Otto Emerson. 

Fossil Fish from the fossil beds of Wyoming Territory, by 
John Dolbeer. 

Additions to Library: — 

From correspondents 89 

By donation 2 

By purchase 2 

The following papers were read: — 

Unusual Nesting Sites, by Walter E. Bryant. 

The Problem of Light, by George C. Edwards. 
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December 19, 1887. — Stated Meetfng. 

The President in the chair. 

AdditioDs to Museum: — 

Specimen of Tufted Puffin, Ltinda cirrhata, with three 
sets of eggs of same, by W. Otto Emerson. 

Additions to Library: — 

From corresondents 139 

By donation 4 

The following paper was read : — 

Birds and Eggs from the Farallon Islands, by Walter E. 
Bryant. 

The following nominations for officers for the ensuing 
year were made: — 

President — H. W. Harkness. 
First Vice-Presideiit — H. H. Behr. 
Second Vice-President — George Hewston. 
Corresponding Secretary — Henry Ferrer. 
Recording Secretary — Wm. F. Smith. 
Treasurer — I. E. Thayer. 
Librarian — Carlos Troyer. 
Director of Museum — J. G. Cooper. 

Trustees — C. F. Crocker, E.J. Molera, J. Z. Davis, George 
0. Perkins, E. L. G. Steele. D. E. Hayes. S. W. Holladay. 



January 3, 1888. — Annual Meeting. 

The President in the chair. 

The annual reports of the President, Board of Trustees, 
Treasurer, Corresponding Secretary, Recording Secretary, 
Librarian, Director of Museum, Curator of Botany and Cu- 

2d8kb. Vol.1. ( 20) 
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ratorof Mammals and Birde, were presouted aud ordered 
received and placed on file. 

The anna&l election resulted in the choice of the following 
officers: 

H. W. Harknebs, President. 

H. H. Behb, First nct-Presidoit. ^ 

Geo. Hewston, Second Vtce-Prcsideiii, 
Hbsry Fekbeb, Corresponding Secretary. 
"Wm. F. S.\nTH, Rtmrdiiig Secretary. 
L E. Thayeb, Treasurer. 
Oablos Troyer, Librarian. 
J. Q. COOPEB, Director of Mumum. 
Ihistees. 
CsAaLEB F. Crocker, D. E, Hayes, 

8. W. HoLLADAY, George C. Pebkisb." 

J. Z. Davis, E. J. Molera, 

E. L. O. Steele. 
John LeConte and Joseph LeConte were elected life 
members. 
The following were elected honorary members: — 
Alexander Agasaiz, Joseph Leidy, S. P. Langley, G. Brown 
Goods, Francis A. Walker, A. E. Verrill, W. K. Brooks, 
Mrs. E. B. Crocker, E. D. Cope, A. S. Packard, C. V. 
Riley, George H. Horn, Ckrence Button, Elliot Coues, 
Charles B. Cory, Alphonse de Candolle, H. B. Medlicott, 
James Hector, W. G. Farlow.E. T. Cresaon, Joseph Lover- 
ing, Francois Crepio, Maurice Chaper, Theodora Lefevre, E. 
A. Begel, M. de Saossore, £>. C. DaiiieUseo, G. O. Sars, 
Ernest S. C. Coason. 

REPORT OF THE PRESIDENT. 

During the year jnst paat the attendance at the meetings 
has been very large, the attention of the public having been 
nnasaaUy attracted to the Society, and it bos had to endure 
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a large amount of both friemlly and unfriendly criticism, 
which, however unpleasant at the time, will probably be of 
more or less benefit in the end. It is not always a misfor- 
tune for individuals or associations to learn in just what 
light they appear to others. 

The papers read at the bi-monthly meetings have, many 
of them, been of great interest, as have been some of the 
informal lectures — notably those of Frank H. Gushing, the 
well-known ethnographical explorer of Zuni. 

The present membership of the Academy is two hun- 
dred and sixty-nine. We have during the year lost twenty- 
eight members, and admitted fourteen. Four members 
have during the year been removed from us by death. 

Dr. Albert Kellogg, the latest survivor of the founders of 
the Academy, whose presence was familiar to you all, died 
at the end of February of this year, full of years and good 
works. His ardent love of nature and child-like simplicity 
endeared him to all who knew him, and though we shall 
see his kindly face no more, he will not soon be forgotten. 

Dr. Friedrich Jenssen, a young man of great promise, 
was taken from us in March, 1887. In the department of 
chemistry, to which he had devoted himself, he had already 
obtained eminence, but with a brilliant future spread be- 
fore him the fell ravager, consumption, claimed its victim. 

William Ashburner, a well-known geologist, who at one 
time was a member of our Board of Trustees, died in mid- 
summer. At the time of his death he was Begent of the 
State University, and one of the Trustees of the Leland 
Stanford, Jr., University. His death, after a brief illness, 
was entirely unexpected, and his life cut short in his prime 
at the period of his greatest usefulness. 

Captain Edward F. Northam, who had maintained his 
connection with the Society for fifteen years, died in the 
month of November. Although not devoted to any branch 
of science, he always manifested a kindly interest in the 
affairs of the Society. 
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Among our honoraij members tfeatli has not been idle. 
Our losses during the year include Spencer F. Baird, the 
well-known Secretary of the Smitlisonian Institation, to 
whose scientific labors and ad mini strati ye talents that or- 
ganization owes mncli of present usefulness; Isaac Lea, the 
eminent conchologist, whose name is a familiar sound 
wherever sheila are studied, and P. V. Hayden, beat known 
through his scientific labors in oonnection with the U. S. 
Geological Survey. 

The administration of the affairs of the Academy, for rea- 
sons of which the members itre cognizant, has been attended 
with much more difficulty than usual. Especially has this 
been the case with the Board of Trustees, composed largely 
of new raembera, who were obli^^ed. as a preliminary to active 
work, to laboriou.sly familiarize themselves with its affairs, 
many of them of a complicatod nature. This having now 
besu effected, we confiileiitly ospeet soon to begin the im- 
provement of oar Market street property, and faniiah oor- 
selvee, at the earliest possible date, with snitable quarters. 

The affairs of the Academy have been condaoted with 
such care and economy that, although it is believed its in- 
ternal management has been greatly improved, it has not 
been found necessary to borrow moneyfor running expenses. 

BEPORT OF THE CORBESPONDING SECRETART. 

Daring the past year over two hundred letters have been 
written to members, principally inquiries as to what publi- 
cations had been furnished to them. I regret to say that 
the members who were not regular attendant had received 
little or no pnblications whatever. To them publications due 
have been supplied wherever possible, excepting in the case 
of Vols. I, II, III or IV of our proceedings, which are now 
entirely out of print. 

Three hundred and seven letters have been written to 
foreign correspondents, almost all of them concerning the 
library. 
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Ninety-three letters have been received from members, 
and three hundred and forty-nine from correspondents; 
also, from the latter, over a thousand receipts in letter 
form, which receipts have been formerly numbered and 
classified as letters. 

Bulletins six, seven and eight have been distributed to 
members and correspondents; to the latter, through the 
medium of the Smithsonian Institution. Our exchange list, 
excluding members — life, resident, honorary, etc. — is now 
between five and six hundred, and the labor involved is 
very considerable. 

REPORT OF RECORDING SECRETARY. 

Notices of each regular meeting have been sent to mem- 
bers, as well as notices of all called meetings. 

Number of regular meetings, 23 — the one falling on 4th 
of July, being a legal holiday, omitted. 

Number of called meetings, 2 — one being an executive 
meeting, to take action concerning the improvement of the 
Market-street property; the second, a lecture by Frank II. 
Cushing, on the ruins of Los Muertos. 

The publications of the year, from this Academy, com- 
prise three Bulletins — the last, No. 8, completing the second 
volume. It has been determined to return to the earlier 
form of publication, and the first part of ** Proceedings,'' 
2d series. Vol. 1, is now being printed; Vol. 7 of the first 
series being completed by title page and index. 

Added to membership during year 14 

Members lost by death 4 

Members resigned, etc 24 

Total present membership 269 
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REPORT OF THE TREASURER. 
Balance in bauk January 3l1, 1887 * 2,736 98 

RECEIPTS DCRISQ THE YEAR. 

Lifemembere ¥ lOO 00 

Resident memberB 1,524 00 

Crocker Fand 1,200 00 

Rebate from O. Liivermore 27 43 

Rebate from Thos. L. Cas.-y 12 50 

Rent Market Street Properly C,49C 88 

Trustees paid in 5 60 

Total $11.108 44 

Expenditures 9.256 22 

Balance on band 9 1,847 22 

EXPENDITUBBS. 

Crocker Fond <1,000 00 

Ten per cent. oommiaBios on does received by (he 
Officers of Election, Jan. 3, 1887, paid to Fred. 

Brooks ■ 27 60 

Salary of W. G; W. Harford, oue-balf month. Jan- 
uary, 1887 41 66 

Salary of William Charchill, one-half month, Jan- 
uary, 1887 20 00 

O. Q. Yale, services 45 00 

Salary of Janitor 0. D. Haines 454 00 

Salary of Assistant Librariim F. H. Yaslit 410 00 

Ront 1,800 00 

Contingent Fund 374 76 

Bills from previoos year 297 13 

Interest on Lick loan 275 00 

Taxes 2,766 76 

Publication 1,266 66 

Petty expenses (see vouchers) . 478 25 

Total *9,256 22 



i 
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SUMMARY — GENERAL FUND. 

Balance on hand January 3d, 1887 $2,175 96 

Beceipts as above 7,166 46 

19,342 42 
Disbursements 8,256 22 

Balance on band 11,086 20 

CROCKER FUND. 

Balance January 3d, 1887 I 561 02 

Beceipts during the year . 1,200 00 

11,761 02 
Disbursements 1,000 00 

Balance on hand I 761 02 

BEPOET OF THE LIBEABIAN. 

The 35th Annual Beport of the Librarian, showing the 
condition, accession and progress of the library of the Cali- 
fornia Academy of Sciences, is respectfully submitted: 

The increase of scientific literature, which enriches and 
constantly augments the collection of this society, is mainly 
obtained by exchange with foreign and home societies; 
also, from private donations and by purchase. 

The total number of publications received during the past 
year number 2,825, viz: 

From correspondents 2.416 

From individual donations 356 

By purchase 53 

Number of volumes completed 700 

Among the more prominent accessions may be mentioned: 
81 Vols, of the 2d Geological Survey of Pennsylvania, in- 
cluding six magnificent large -sized atlases, containing 
together several hundred maps. 
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Special m6ntioii,alto, is doflerved the donation of Dr* W. F. 
HoNntt, of tbis oity, who presented to oar library the tiizee 
Tols. of Prof. Alex. Agassiz's '' Bevision of the Eehini *"— a 
work of rare value which is very difficult to procure, even at 
its present price of $60. 

^ere are now being bound, and nearly ready for ddlivery 
from the bindery, 312 volumes. 

The importance attached to the librazy may be measured 
by the almost exclusive correspondence being carried cm 
with other societies concerning our publications, and the 
completing of broken sets of proceedings, etc. 

The card cataloguing by authors and subjects has been 
steadily prosecuted, but it was found necessary at the be- 
ginning of the year, before resuming the work, to determine 
accurately the amount of cards written by Mr. Churchill, who 
was employed the year previous in doing this kind of work. 
The Council appointed its own members as a Commit- 
tee of the Whole to carefully count the cards. The result 
proved that precisely 62,686 were written, as against 126,- 
000 reported by Mr. Churchill at the last annual election. 
Unfortunately, however, the greater portion of these 
were, upon examination, found to be unclassified; and in 
order to render them available, a great deal of labor and 
time was required — in fact, it takes nearly as much time to 
classify a card as to write it. 

The book catalogue of our library, completed to date, 
is to be published in our forthcoming volume of pro- 
ceedings. This, it is believed, will prove of very great 
utility to our members and to scientific students, besides 
furnishing data by which foreign societies can estimate its 
value and importance. 

REPORT OF DIRECTOR OF MUSEUM. 

In most of the departments the work performed by the 
the curators has been simply the care and preservation of 
their respective collections. The additions to the museum, 
not included in the appended reports, are the following: 
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Beptiles 1 

Fishes 8 

Indian Belies 4 

Fossils 23 

Minerals 38 

Insects 7 

Various Invertebrates 22 

REPORT UPON THE DEPARTMENTS OF MAMMALS AND BIRDS. 

Bt Waltba E. Bbtaht. Cubatob. 

Daring the past year the number of accessions to the col- 
lections has not been large, owing mainly to the lack of 
duplicates for exchange, and from the failure of persons 
haying specimens to remember the museum, under the mis- 
taken impression that the common forms were not desir- 
able. It is expected that increased activity in this depart- 
ment through the coming year will so bring it before the 
notice of the public that much valuable material will be re- 
ceived. 

Directions for the proper curing of specimens and their 
preparation for shipment will soon be issued by the curator 
and sent to parties willing to assist in collecting in these 
branches of natural history. 

Upon assuming his office the curator made a thorough 
investigation of all the specimens contained in these depart- 
ments, and found them to be in excellent condition, due to 
the attention previously given them by his collaborator, E. 
F. Lorquin. 

Five museum cans of the most approved pattern, such as 
are in use in Eastern museums, have been made to order 
for the reception of the smaller specimens of mammals and 
birds, which have been transferred to them. Additional 
cases are much needed; also chests for the larger skins, 
which are now deposited temporarily in boxes or wrapped 
in heavy paper with a quantity of insecticide. 

With the assistance of the janitor, the large case of seals 
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has been cleaned and repapered and the apeciiliens t0axh 
yated. The Crocker collection of mammal^ has abo bMn 
renovated, the case cleaned and rendered dust and inseist- 
proof by the use of rubber packing. Minor mailers td rt* 
pair have been attended to as their need required. 

A standard form of label for the collection <^ skins liiit 

* 

been adopted, as it was found to more perfectly mecil iiie 
requirements of these departments than some of those pre^ 
viously in use. Three sizes df this label are needed. They 
will be attached to specimens, which will be systematicaUy 
numbered and catalogued. 

. The field work' covered by' the curator h»si conraritea 
(since April) of collecting trip^ ' to Carson City, Nov., m^A 
vicinity; various points at Lake' Tahoe and Washoe La]ie» 
Nov.; (harden Valleys El Dorado Co.; Summili KaeM 
Co.; San Diego; San Vicente Yialley, San Diego Co ; in^ 
duding brief ex<iursions' to places near San iPranelaoiKl^ 
At all of these localities specimens were collected^ mmtny 
of which were new to the museum. 

Copious notes pertaining to the life bii^tories of mammals 
and birds of this Coast have been recorded, and will be 
made available for future papers. 

A collection of the stomachs aud items pertaining to the 
food habits of the species met with has been made. 

The number of original papers prepared for publication 
consists of six titles. 

The indo6r work of study and investigation has been car- 
ried on under considerable difficulty, owing to the cramped 
accommodations and un warmed state of the curator's room 
and the lack of a small reference library close at hand. 

To many members of the Academy, and others who have 
given assistance and encouragement in the building up of 
these departments, thanks are cordially extended. 

The accessions for the year are classified as follows: 

Barber, Johriy San Rafael, Cal.: 1 specimen of -Pw/oriti* 
in flesh from San Rafael. 



PROCEEDINGS. 301 

Baxter, J, ^., San Francisco, Cal. : 2 pelts of cub bears 
from Klamath Co., Cal. 

Bliss^ Will S., Carson City, Nev. : 1 specimen of Neotoma 
cinerea in flesh from El Dorado Co., Cal. 

ChdUcer^ J, R,, San Francisco, Cal.: 1 mounted specimen 
each of Callij^la cali/ornica and ErismcUura rubida from 
Watson ville, Cal. 

Edson, C. H. , Beswick, Cal. : A double nest of Cinclus 
mexicanva from Humboldt Co., Cal. 

EinersoTiy W. Otto, Hay wards, Cal.: 1 skin of adult 
3 Lunda cirrhata ; 3 sets of one egg in each of L, cirrhata, 
and 1 set of four eggs of Phalacrocorax dUophus albocUialus 
from South Farallon Island. 

Heaton, T, i., Oakland, Cal.: 1 specimen of Hef^peromya 
in flesh from San Leandro, Cal. 

Holladay, S. W., San Francisco, Cal.: 1 specimen of 
Ihirdus usialatua in flesh from Sunol, Cal. 

Lorquin, E. F,, San Francisco, Cal. : 1 skin of Rissa iri- 
dadyla pollicaris from San Francisco Bay. (Donated.) 

1 skin of Stercoraritut pomarinns, and 1 mounted specimen 
of Pujffinti8 griseus from San Francisco, Cal. ( Purchased.) 

Parker, H. (?., Carson City, Nov.: 2 skins (with skulls) 
of Tamiaa asiaticua quadrivittatus, S and 9 , from Carson 
City, Nev. 

Parker, H. O, and son, Carson City, Nev.: 1 specimen of 
Aqaila chrysaetos, alive, from Carson City, Nev. 

REPORT UPON THE DEPARTBCENT OF BOTANY. 
Mabt K. Cuhbak, Cubatob. 

The work of the herbarium has been much retarded this 
year from man}' causes, most of them sufficiently well known 
to the Society. The plants received during the year have 
not yet been incorporated into the herbarium, but it is 
hoped that it will be possible to do so during the present 
month. The entire herbarium having recently been poi- 
soned to protect it from the ravages of a small beetle with 




Thioh it vas infected, all plants added to it fa&va t9 go 
through a Bimilar protiess. 

The following additions have been received daring the 
year: 

WiUter JE. Bryant lOO speciuDene. 

aiu8M.M.MaeB 100 

OunUor 800 

VarioM acniroe$. .150 " 

REPORT OP THE BOARD OF TRUSTEES. 

Bt X, L, a. WiMm^ rmmratsi. 

At the first meeting of said Tmatees, Thomas P. Madden 
was ahosen President of the Board, and Mr. E. J. Molera 
Beoretary jiro tern. 

Mr. Madden deoUning to serve, on the 7th February, 
George 0. Perkins wob elected Tmetee in his place. 

The Board oompleted its organization by the election <^ 
E. L. a. Steele, President, and 8. W. Holladay, President 
pro tern., and the appointment of a Prndential Committee of 
Messrs. Holladay, McDonald and Molera, and a Financial 
Committee, consisting of Messrs. Crocker, Perkins and 
Hayes. 

There has been but little important business transacted 
by the Trustees during the year, although a great deal of 
time and personal attention has been given by the Board in 
weighing and considering the proper means, and in pre- 
paring for the bttildiug to be placed upon the Market-street 
property of the Society. A most satisfactory letter has been 
received from the Secretary of the Lick Trust, giving us the 
amount which they estimate will eventually be available for 
the uses of this Society, viz: about $350,000. 

In the Board of Supervisors of this city, there has been 
some discussion, and resolutions have been offered, to the 
efTect that the lot on First avenue, which had been, since 
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1868, reserved for the uses of this Soceity, should be utilized 
for school purposes. 

Upon the attention of this Board being called to this 
matter, the Prudential Committee undertook a careful in- 
vestigation of our rights, and found that, in their opinion, 
our title was a good one, lacking the formality of a formal 
official acceptance of the lot by this Society — which paper 
was transmitted on the 24th December to the Mayor and 
Board of Supervisors. 

The report of the Prudential Committee to this Board is 
appended hereto, and will give you more in detail the par- 
ticulars of their investigations and actions regarding this 
property. 

This Board has endeavored, during its term of office, 
to second the efforts of the Council in authorizing the issu- 
ance of several valuable bulletins, and in the purchase of 
matter which they believed would keep alive the interest of 
its working members, and indicate to the scientific world at 
large that this Society was earnestly at work, and keeping 
pace with kindred societies in the development of scientific 
research. 

The Trustees have not been compelled to borrow any 
money daring the year. The income of the Society, to- 
gether with the funds on hand when this Board assumed 
office, have been sufficient for all its expenses, and we have 
at present a balance in the Bank of California of General 
Fund, $1,086.20, and Crocker Fund, $761.02— together, 
$1,847.22. 

For particulars of receipts and disbursements, we refer 
you to the vouchers on file, and to the Treasurer's Keport, 
hereto attached. 

The Trustees have deemed it expedient, for the proper 
protection of the deeds and bonds belonging to this Society, 
to rent for its use a box in the Safe Deposit Company, at an 
expense of $15 per year. 

The personal property and real estate of the Society, with 
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the exception of some additions to the libnrjr, remiis M«t 
date of last annual report. 

The Tmstees regret that thej have not yet been iu a )X)- 
sition to pat in execution a proper plan iur the better pres- 
ervation and care of its large masenm; the diffiuultics have 
been grave, and in view of many lef^ <luubtt), thoy liuve 
felt themselves warranted in prooeedio}^ with cam before 
iaaarring serioos liability. 

Through the careful investigations v-o have made of the 
legal conditions surrounding our property und boqaotitB, we 
are gradoaUy eliminating donbtfnl qne^tioiis, tind shull feel 
that we have left to oar snooessors in office much valuable 
information, which will simplify their labDrn materially. 

HEPOBT 07 THE PBCDKNTUL COMAlrn'EE. 

The Prudential Committee of the Bonrd of Trustees, in. 
view of the importance of the afihirs intrusttid to them by 
the By-Zjaws of this Academy, oonsidets it to be its duty to 
give a resnm^ and account of its acta during its term of 
office to this Board of Tmetees. 

Two very important matters have been the main object of 
its care, viz. : Ist. The improvement of the valuable lot on 
Market street, given by the late James Lick to this Academy, 
with the view to provide a home for the Academy and at 
the same time derive a permanent revenue; 2d. The settle- 
ment of ilII difTerencea between this Academy and the Board 
of Supervisors iu regard to the lot on First Avenue near 
Point Loboa Avenue. 

Soon after the organization of this committee its chair- 
man gave notice and afterwards moved that this Academy 
proceed at once to build a suitable building on its lot on 
Market street. The Council of this Academy soon after 
transmitted to this Board of Trustees a communication to 
the same effect, and, Huatly, the Academy at large, at a 
special meeting, called for the purpose, passed resolutions 
in favor of erecting, as soon as possible, a proper building 
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on the Market street lot, and appointed a committee to con- 
fer with your honorable body. 

In view of all these facts your Prudential Committee gave 
attention to this matter, and has the honor to report the 
following progress : 

An abstract of title aod a copy of the proceedings of the 
Lick Trust were obtained, and, upon careful examination 
thereof by the chairman of this committee, it was found 
that the title of the Academy to the Market street lot is valid 
and absolute; the right to the one-half residue of the Lick 
Estate is also considered to be of the same nature. 

In order to ascertain the amount and availability of the 
residue of the Lick Estate, this committee addressed to the 
Trustees of said estate a communication asking all possible 
information in that respect. The Lick Trustees, through 
their secretary, informed your committee that by the end of 
1887 the Academy's share to the Lick Estate residue would 
amount to nearlv $350,000. 

This committee considers of great iraportiince the enter- 
ing into an agreement between this Acadamy and the Society 
of California Pioneers, by means of which this Academy 
may acquire the right to use the court, belonging to said 
Society and Miss Cora J. Flood, for the purposes of getting 
access, light and ventilation to the rear portion of any struc 
ture this Academy may erect on the Market street lot. From 
several interviews with representatives of both parties your 
committee feels confident that a favorable agreement might 
be concluded. 

The party wall between this Academy's lot on Market street 
and Miss Flood's building has been finished, and the Acad- 
emy's share of the expense is nearly $5,000, payable at the 
time the Academy makes use of it. 

Another imporbint matter that has engaged the attention 
of your committee, arising during the year just expired, is 
an attempt by the Board of Education to divert the ded- 
ication of the Academy of Science lot on First Avenue, 
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near Point LoboH Avenne, measuring 240xl67y^ feet, and 
oonvert it into a school lot. As soon as this matter ma 
brooght beforn the Board of Ssperrisots the ohalrman of 
this oommittee and Tmstee Molara appeared before the 
Board of Supervisors, rentonstrated against the intended di- 
version, and gave notice that this Aoademj -would Teaist, ti^ 
all lawful means, any attempt to deprire it of &e nae of 
said lot. 

On examination of the records of the Bntird of Supervi- 
sors, jonr oommittee finds that said lot was tliily sot apart 
and dedicated to th.9 uses of this Academj bj the Board 
of Soperviaors of this oity and ooimtj, which action vaa 
ratified by an act of the Legislature of this State. Tlie 
formal aooeptance of said dedicatiou by this Academy was . 
made by this Board of Trustees, a&d now this committee 
oonsidere the right to said lot to be in this Society. 

Tour oommittee takes this opportnni^ to express the 
opinioD that in view of the general desire of the members 
of the Academy of Soienoes to have a building for the use 
of the Academy, and as s sooroe of revenue, on the lot <m 
Market street, the incoming Board of Trustees should pro- 
ceed at once to take the necessary steps to build on the 
Market street lot, and we hope to see the foundations laid 
during the present year. 

8. W. HOLLADAT, 
E. J. MOLERA. 



January 16, 1888. — Stated Meeting. 

The President in the chair. 

Additions to Museum : — 

Nine Specimens of wood: Cephalanthua occidenialis, 
Bctida occidentals, Eriodictyon glulinosum, Spirea discolor, 
Rhamniis Pursbiana, Nittlallia cerasiformU , Lonicera hiipi- 
data, by H. S- Durden. 
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The following paper was read : — 

The Names of Colors in Ancient Languages, by H. H. 
Behr. 



February 6, 1888. — Stated MEETma. 

The President in the chair. 

Gilbert Palache was proposed for life membership. 

Additions to Museum : — 

Six boxes of insects, largely Arachnides, most of them 
mounted on microscopic slides, presented by H. W. Turner 
of the U. S. Geological Survey. 

Two decades of Hepaticse Americanse, by Lucien M. 
Underwood. 

A collection of one thousand species of Plants, by Prof. 
R. A. Philippi, an honorary member of the Academy, re- 
siding in Santiago, Chile. This valuable addition to the 
herbarium is in exchange for a package sent by M. K. Cur- 
ran, curator of botany. 

The following paper was read: — 

A New Method of Quantitive Determination of Bro- 
mine in Sea Water, by F. Gutzkow. 

The following resolution, offered by Jos. D. Bedding, 
was adopted : 

Whebkas, The attention of the Government of the United States has been 
called to the adyisability of establishing a National Park in the yioinity of 
Moant Shasta, Siskiyou County, Calif omia, for the purpose of preserring 
the natural beauties, the game and the aspect of the country in their native 
condition; and 

Whereas, The MoCloud River has its rise at the base of Mount Shasta, 
and extends some fifty miles in a southerly direction and empties into the 
Pitt, which empties into the Sacramento River; and 

Whereas, The said McCloud River is the natural Fpawning-ground of the 
Pacific Coast Salmon in California; and 

Whereas, The said McCloud River will be in time pollute 1 by tbe incur- 
sion of tourists and the establishment of saw-mills, etc., around its banks; 
now, therefore, be it 

2d Sbb. Vol. I. (31) 
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Reaoived, By the Academy of Sdenoee of San Franofaoo, That II is the 
earnest wish of said Society that there shall be a National Pailc established 
aronnd the base of Mount Shasta for the first-named purposes, and fortlisr- 
more, that said National Park shall extend in territory so as to indnde the 
McOlond Birer, so as to hold the same inviolable forerer for the purposes of 
pisdcnltnre and fish indnstries of onr State; and fnrthennore, that this So* 
dety will cause a copy of this resolution to be forwarded to the Oongiess* 
men representing Oalifomia before a bill is introduced or passed estsfaUdi- 
ing ssid Park. 

The President announced the death of Dr. Asa Ghray, 
the eminent botanist, and George Hewston, H. H. Behr and 
M. E. Onrran were appointed to draw up resolutions of 
respect. 

February 20, 1888.— Stated Mbiting. 

The Pbesedsnt in the chair. 

Additions to Museum: — 

Four specimens Oalifomia Jay, (Aphdocoma cali/omioa), 
three specimens Blue-fronted Jay, (CyaruxnUa atdleri /nm- 
talia), two specimens Oalifomia Shrike, (Lanius luchvicianu$ 
gambdi)^ one Oalifomian Thrasher (Harporhynchuaredivivua)^ 
by L.-Belding. 

Five petrified shark's teeth from Delaware River, by 
James Wethered. 

Thirty volcanic specimens from the great crater of Kil- 
auea, Hawaiian Islands, by Dr. Ferrer. 

DinemcUichthys rruirginatua, by C. F. Glass. 

Cast of fossil jaw of Pakeotherium titanotherum, by Dr. 
Hewston. 

Seventy species of plants, by C. F. Sonne. 

Additions to Library: — 

From correspondents 183 

By donation '. 11 

By purchase .... 7 

The following paper was read : — 

On the Baces of Man and their Limitations, by Adley 
H. Cummins. 
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The committee appointed to draw ap resolutions on the 
death of Prof. Asa Gray presented the following resolu- 
tions : — 

Whkrkas, It is with heartfelt sorrow this Academy has been called npon 
to record the death of our respected honorary life member, Prof. Asa Gray, 
H. D., we desire to express our most sincere sympathy with the bereaved 
widow and relatives in their irreparable loss, and to join our grief with 
theirs as well as with the numerous scientific friends and associations in the 
loss to the world of science of so mature a scholar and able exponent of 
nature. 

Retolvtd, That a copy of the memorial and resolution be affixed to the 
minutes of this Academy, and that one be forwarded to the widow of the 
deceased. GEO. HEWSTON, 

H. H. BEHR, 
M. K. CURRAN, 

CommUUe, 

Dr. Hewston presented the following Memorial : 

It is ¥rith more than ordinary feelings of sorrow that we have to announce 
that the useful career of one of the ablest and most industrious of our 
National Scientists has forever terminated; he having been colled by that 
inexorable law of nature, to close a life of usefulness to the world of science, 
and enter that of the spirit. His genial and cheerful face shall no longer 
be seen in the shining sunlit fields, or his sweet and winning manners and 
voice, no longer in his lecture room instruct the hearts and minds of his 
students, or his hand in salutation his friends and co-laborers in science . 
Prof. Asa Gray is dead; ** but his works remain impressed on the sands of 
time." To present the personal qualities of the man would be impossible 
in the time allowed for this short memorial. 

To know him was to admire him; yea, truly love him. His gentle man- 
ner, cheerful smile and kindness of heart won all with whom he came in 
contact. 

His heart was so full of kindness for the young and those struggling in 
the early walks of his favorite life pursuit, that no one was turned aside or 
suffered a feeling of littleness when in the presence of this giant of knowledge. 

The greatness of his intellect was often seen when brought forth by the 
fullness of the heart and the kindness of his manner. As a scientist in his 
department he had few if any superiors, and I miy say few equals. In his 
specialty he was acknowledged as one of the most thorough botanists living. 

His industry was nnparaUeled. His life had been spent in developing the 
botanical fields of his native country and elevating the science of American 
botany to a level which has called forth the encomiums of his confreres of 
the old world. 

His style of imparting information was agreeable and chaste. He was 
unflinching in the pursuit of truth. He was not one of those men who axe 
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mOM bMt OB BuUiig iww ipwdM than io vorkiiig out the great problam of 
Vtff^tMt Uto «Bd Otganlntioil M maQireiit ia variety. 

Wbn BttHkad bj otban Iw nlUd opLin time to prove bis vie«s nod not 
on patty ntalUtlon thmigh nawq^per pBmgraphH or published pampLUti. 
No dettMtlon of a.lallow botanist was ever koown to emaiiate [mm hia pen 
—but in gantlanaM Ida Tlawa or dU^reDoe would be stated. 

H««M not a man book oi doaet aaturalist. Re travelled and inveati- 
gated tiia fialda and oollaotad many of the plauts be has degcribed. Never 
ahall I loigat tb* jojfnl axpraaaiob of hta fnoe wbeu, lor the (irst time lio 
boboM and gatbarod Bome of thamitive plauta id thejr natural habitat <iii 
tbe aand dvsM neai tba Ollff Hoaa*.', ou hu tirat visit to tUiH ooast. I had 
tba inaxpmaibla pUainraof oonTeyiug him lo the ooeau sidti, and vheu be 
bokald a ewtain plant growing on tbe side of thenaud dune, iu hiaenthusi- 
aim ha oonld not wait tot the honaa to stop, but tipraiig from the oarriBge. 
and fanning to tba apot elavatad tbe plimt in his Land aud wavud it in 
tiinmph,aa tbongb be bad oaptnred an invaluable prise. ThL> pldut waa 
one ha bad desoitbed yoara bafoiei It having been brought to the East in the 
botanloal oollaotioni of tha IT. U. Xiptariag Expedition (under Commauder 
Wilkea) of whluh axpadlUon ba wfctt to have been the bolaniat, having 
uealvod tha appointment In 1831, but owing to delajii in atiirting be re- 
■Ignad hIa poat In 1S37. H« bowaver was appointed to edit the Phaoer- 
o^mie, part of tba botany of that eipeditioo, which was published under 
tha anaploaa of tbe gOTemment of the United Slates in two volumes—oiie 
a lalga qotlto of lattar-pnaa, the other a folio of pUtee which haa b^cumv 
•zoaedin^T aoaioe and valiuible. 

Dr. Qray ia another striking example of tbe fact that the early training 
afforded by the atady of medicine has fnmUhed to aoienoe aone of tba 
most gifted and illnatrions of her votaries, and has yielded her claim to 
some of tbe greatest minds in the walks and works oftbeoollateralbranobea of 
tbeaoientiliD field. Dr.Graygradnated in medidne at Fairfield Collegein 1831, 
but rellnqnisbed his profession and adopted the study of botany for bis life 
pursait. 

He was one of the modern aolentista who, like Hniley and Tyndall, did 
not entertain the idea that by popularizing his favorite branch he in any 
wise detracted from the scientific charauter of his own reputation, or tbe 
true valne of bis acieuce. His juvenile works on physiological botany, 
"Howplant-i grow" — aud his "First principles of Botany," manifest the 
clear comprehension as well as the adaptability of bia mind to tbe wanta ol 
bis hnmblest follow era. 

In a paper (ai early aa 1H35) presented before the New York Lyoeam ot 
Natural Hiatory. be described new, rare, and iuteresting fscts relative to 
pliinta growing in northern and western parts ot New Xork Stale whiob were 
BO important and ol aneh a striking eharaoter as to call the attention of tbe 
older botanists of that day to this new and rising genius in the botanioal 
firmament; and it wae a matter o( aurpriae that in a field ao thoroughly ei- 
plored that a young man should bring to light several new species and dia- 
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sipate the oonfomon whiob had surrounded many others previously known. 

In 1838 be became associated with his preceptor, the distinguished botan- 
ist Dr. John Torrey, in the publication and joint authorship of the Flora of 
"North America," a work designed to give a brief description of all the 
known indigenous and naturalized plants growing north of Mexico. The 
abiding friendship which existed between these two great men is dearly 
shown and beautifully expressed in the dedication to Dr. Torrey : "almost 
twenty years have passed since the first edition of this work was dedicated 
to you— more than thirty years since as your papil, I began to enjoy the 
advantages of being associated with you in botanical pursuits, and on a last- 
ing friendship. The flow of time has only deepened the sense of grati- 
tude to you from your attached friend." 

The Flora of North America was suspended at the end of the Compositae 
(this latter order was arranged mainly through the labors of Dr. Qray. 
The suspension was owing to various causes; chiefly to the new relations of 
our government in the extension of our territories by the annexation of 
Texas, the acquisition of Ca|^ornia, and the Qadsden Purchase, which 
brought about a change in the phytographical boundaries of our country. 
Prof. Gray had resumed the revision of this work during his later years, 
but has left it unfinished. The Gamopetalie being complete he was actively 
engaged upon the first part of the Polypetalie just prior to his death. 

From my earliest acquaintance with him he seemed deeply impressed 
with the importance of the botany of this coast. He made three visits to 
the coast for the purpose of study as well as relaxation; in all his visits he 
was accompanied by his devoted and loving wife, whose charming nature 
was so adapted to his that she had become an inseparable companion in his 
work as well as in his life. On his second visit he was associated with Sir 
Joseph Hooker, England's great botanist, then of Kew Garden. 

Their visit was for the purpose of determining some occult point in rela- 
tion to the Coniferas. In order to accomplish their object they left the 
overland train at Reno, Nevada, and proceeded by easy stages through Nevada 
to the Calaveras Big Tree Grove, studying the habitat and all other peculiari- 
ties of the Conifers of the Sierras in their course, thus familiarizing them- 
selves with points not to be derived from any other source than nature's 
own volume. 

In describing the plants of this Coast, he has not failed to remember the 
names of the botanists and collectors connected with this Academy, assign- 
ing their names to new genera and species found in our State and adjoining 
localities. Thus we have KtUoggia, a new genus of Rubiaoeous plants. 
Bolanderat Stanfordic^ LemmofUa, Plummera, Lyonothamnus, Oreenella, and 
many others. 

With the botany of this coast his name will ever be most intimately as- 
sociated, he having described and given names to many new genera and 
species, both in the monographs published under the auspices of the govern- 
ment and learned societies of the country, as well as the American Journal 
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ot SdenM aad Art, known u BUUman's JTmnul, of wUoh IM wm oaa o( 
the •dltoM Ear ■ nnmbar ot jmu. 

H« ma Bimll^ belored by tli« imnortal Danria, In mi.au tbMtr ha d*- 
Ughlad ud also dafandad. In one ot hie beat aipoaitioiia of that aduwl of 
tfconghl, Denrinlana, 

To anvmeTBte the raiiotia Important wdentlfla papaia and bookik as waU 
aa the adaeational printa whloh emanatad fiom Ua pen, woold raqnln loo 
nael) ot jont tine. I thsMfot^ eluUl omtt tbem and doae bjr atatfng tkal 
Fnfeaaor Aja OTay. U . D., waa bora at Faria, Oneida Co , New York, Na««Ba- 
bar 10, 1810; and waa alaotad a Profeator ot Botany In the Unlmally of 
Miehlgan. bat never oMapied the Obalr ; aa be waa eleotad to the Ohaf> of 
Fiahar, FrotMBor ot Natnral Hiahny in Harrard UalTeiaitT In 181^ wUob 
wi« prior to tba opening of the UtatTeraltT ot Ulahigant thia pia- 
feaeoraUp ha retained at the time of hiad«ath,«Uebooenmdon tbaSMhof 
Jannaij, IS8^ in the aaTantj-efghth year of bia age. 



March 6,1888. — Utatkd HsETiNa. 

Tlie President in the ohair. 

Gilbert Palaohe was elected a life member. 

Jules Simon vas proposed for membership. 

AdditioQB to Museam : — 

Shells: Sucdnea obliqua, Helix moiiodon, Helix albotahr is, 
Helix allernata, and others, by H. W. Turner. 

Fossils: Eighteen shells, from Chasik Harbor, Cook's In- 
let. Collected by Mr. Kendall; donated by Mr. Tallaut. 

Additions to Library: — 

From correspondents 58 

By donation 11 

The following paper was read: — 

Topographical Features of Lower California, by W. Lind- 
gren. 

Melville Attwood made some remarks on Determination 
of Form and Hardness of Crystals. 

Ivan Fetroff made an explanation of a map of the Eodiak 
Islands donated by him. 
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March 19, 1888. — Stated Meeting. 

The President in the chair. 

S. L. Theller was proposed for membership. 

Additions to Mosenm: — 

Forty-eight specimens of fish and three mollasks, collected 
at the Tahiti Islands by J. L. Young and donated by I. E. 
Thayer. 

A vote of thanks was passed to Mr. Young and Captain 
Thayer for their valuable donation. 

I. E. Thayer made some remarks on the abundance of 
fish at Tahiti. 

Additions to Library : — 

From correspondents 108 

By donation 14 

The following paper was read: — 

Comparison of the Floras of Chile and California, by 
M. K. Curran. 



April 2, 1888. — Stated Meeting. 

The President in the chair. 

Charles F. Sonne was proposed for membership. 

Additions to Library; — 

From correspondents 116 

By donation 56 

By purchase 4 

The President introduced Prof. P. V. Veeder, who deliv- 
ered a lecture on Recent Changes in Japan. 

A vote of thanks was passed to Prof. Veeder for his 
interesting and instructive lecture. 
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April 16, 1888. — Stated Meetino, 
The President in the chair. 
The following were proposed for membeisliip: — 
Wm. T. Buggett, Julius Koebig. 

Additions to MuBcuni: — 

A specimen of lamprey (AmmocJifHiis cihurius) , taken from 
the bay by Dr. Geo. fleweton. 

Dr. Hewston made some remarks in reference to the 
lamprey presented by him. 

The President exhibited some pine branches which bad 
been attacked by aparasitic fungus (Perldermiiim Barhneasii), 
giving a brief description of its action and effect. 

Additions to Library: — 

From correspondents 83 

By donation ..,. 21 

By purchase 27 



May 7, 1888. — Stated Meetino. 

Vice-President Hewston in the chair. 

S. L. Theller and Chas. F. Sonne were elected resident 
members. 

Winslow Anderson was proposed for membership. 

Additions to Museum: — 

Native cloak from Tahiti, and carved hatchet and han- 
dle made by a native of the King Mills Group, South Sea 
Islands, presented by Mrs. Pauline Vandor. 

Specimen of Pandartts dance, by Dr. Geo. Hewston. 

Specimen of Florida alligator, by 0. S. Oapp. 

Specimen of bat from Carson City, Nov., by Walter D. 
Bliss. 

Specimen of Anarrhichlhya ocUlatus, by purchase. 



proceedings: 315 

Additions to Library: — 

From correspondents 115 

By donation 27 

The following paper was read: — 

The Most Probable View Begarding the Condition of the 
Interior of the Earth, by Prof. Joseph Le Conte. 



May 21, 1888. — Stated Meeting. 

Vice-President Hewston in the chair. 
Julius Koebig was elected a resident member. 

Additions to Museum: — 

One Lacerta, seven Helices, two Scorpions, two Ophid- 
ians, one Crustacean, two Cephalapods, two Lacertas, two 
Holothurians, one black rat; first three from Santa Margarita 
Island, Lower California, the others from Magdalena Bay; 
donated by Walter E. Bryant. 

Chimcera CoUice from San Luis Obispo, water snake 
from La Pama, Central America, and tortoise from Mexico, 
by Capt. H. Eleinhammer. 

Piece of coral and fish-hook from Tahiti, by I. E. 
Thayer. 

Additions to Library: — 

From correspondents 96 

By donation 11 

By purchase 2 

The following paper was read: — 

Antiquities of Guatemala, by Gustav Eisen. 
Dr. Behr made some remarks on Insect Pests, especially 
the Army Worm. 
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June 4) 1888. — Stated MsEXiNa. 
The Pbesident in the chair. 

Additions to Moseum : — 

Two skins of Yallej Partridge (OaUipqjIa (joli/amioa vol- 
Ucola)^ male and female; one skin of Gambers Partridge 
(QaUipq>la gambeU)^ hj H. 0. Thajer. 

Poor eggs of Oalifomia Partridge (Callipqiia cali/ormoa), 
by M. 8. Hard. 

Speoimen^of ooral (JBtrasa), by Oapt. H. Eleinhammer. 

Additions to Library : — 

From correspondents. 82 

By donation 8 

The following paper was read: — 

On the Measorement of Frustroms of Cones and Oylin- 
ders, by Josiah Keep. 

Prof. L. A. Lee addressed the meeting on the work per* 
formed by the Albatross, 17. S. Fish Oommission steamship, 
during her voyage to San Francisco. 



June 18, 1888.— Stated Meeting. 

The President in the chair. 

Wm. T. Baggett was elected a resident member. 

Additions to Museum : — 

Eighty-four specimens of Birds, prepared by Walter E. 
Bryant; collected during the year 1887. 

Specimen of Coyote (Canis latram), by K. E. Bowland. 

A vote of thanks was passed to Mrs. Eliza Baum for the 
donation to the Library of a valuable Atlas of Charts, in 
the Bussian Language, of the North Pacific, particularly of 
Alaska and adjacent islands. 
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Additions to Library : — 

From correspondents 83 

By donation 35 

The President announced the publication of the first part 
of Vol. I. Series 2, Proceedings of the Academy. 

Prof. Frank H. Cushing delivered an interesting address 
on the ruins of Los Muertos. 



July 2, 1888. — Stated Meetlvo. 

The President in the chair. 

Additions to Museum: — 

Collection of shells from Mrs. Van Gordon, of San Simeon; 
collected in that part of the State. 

An arrowhead found in the Park of this city, by D. P. 
Secor, of Bridgeport, Conn. 

Homed toad (Phrynosoma) and gopher snake (PUyophis), 
by Walter E. Bryant. 

Special notice was called to the magnificent set of astro- 
nomical plates prepared by Tronvelot and donated by a 
member of the Academy, to whom a vote of thanks was 
passed. 

Additions to Library: — 

From correspondents 43 

Bv donation 13 

The following paper was read : — 

Disproportional Multiplication of Vanessa Califomica, 
by H. H. Behr. 
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July 16, 1888.— Staisd JdVEnsa. 

The Fbbsident in the chair. 

Additiona to Muaenm: — 

I^ooperdon soolptam, bj B. A. Oampbell. 

Species of Fine from Sierras, vith parasite growth; also 
Fajaella Inaeot, by Mr. Hittell. 

Aoom enclosed in wood, by E. M. Willey^ 

Additions to Library : — 

From oorrespondents fiS 

By donation 9 

Frof. Ward made some remarks desoriptivd of ttie Mu- 
seum at Coronado Beach Hotel. 



Angost 6, 1S88.— Stated UsKTiNa. 

The President in the chair. 
F. H. Vaslit was proposed for membership. 
Additions to Museum : — 

A collection of eshnmed articles from Los Maertos, by 
Lieut. Frank H. Cusbing. 
Collection of Shells, by Williard W. Wood. 

Additions to Library: — 

From correspondents 143 

By donation 21 

The following paper was read : — 
Volcanoes in the Moon, by Edward S. Holden. 
F. Gutzkow made some remarks explanatory of the man- 
ufacture on this coast of magnesia from sea water. 
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August 20, 1888. — Stated Meeting. 

The President in the chair. 

The President addressed the meeting as follows : — 

It becomes my painfal daty upon this occasion to annonnoe to the mem- 
beni of this Academy the death of one who has ever been an esteemed fiiend 
and benefactor. Mr. Charles Crocker. 

I need not recall the many evidences of his regard and attachment to this 
Society, as it is known to all of yon that to him we are indebted for snch 
timely aid as has largely contributed to onr material progress. 

The death of one who has been so helpf al to us is deserving at onr hands 
a fitting tribute to his memory, not only that his family may be apprised of 
onr high estimation of his worth, and of onr gratitude for his many acts of 
bene6oence, but also that such testimonials may be preserved in our ar- 
chives, so that coming generations may be informed that we, his contem- 
poraries, fully appreciated his kindly acts. 

Immediately upon learning of the death of Mr. Crocker the Trustees and 
the Council of the Academy met in joint convention for the purpose of de- 
termining upon a plan of procedure, such as the occasion seemed to demand. 
At said meeting a committee was appointed whose duty should be to draft a 
memorial and a set of resolutions which should be suited to the occasion. 

I have to announce to you that the committee have completed their re- 
port, and they are now ready to present the same for your consideration. 

The resolutions were then read and unanimously adopted. 
They are as follows: — 

The California Academy of Sciences desires to record its grateful tribute 
of respect to the memory of its late member, Charles Croclcer, who was born 
at Troy, N. Y., September 16, 1822, and died at Hotel del Monte, Monterey 
County, California, August U, 1888 

His eminent services as one of the great pioneer railroad bailders, uniting 
the Pacific Coast with the Atlantic borders, have become matters of public 
history. 

His talents and industry surmounted early disadvantages, and soon gave 
him position among prominent business men, until the emergencies of the 
great struggle for national integrity demanded the transcontinental railroad. 
In this enterprise he enlisted and ventured his then moderate fortune with 
a courage and energy born of faith in his own convictions and in the patriot- 
ism of his countrymen. This design of constructing a great railroad system 
in this country he pursued with unabated zeal for more than a quarter of a 
century and until the close of his life. 




CALIFOBNU. ACADHl[r OF SCLESCES. 



Let tfaoH vho tojoy Um blMiIiiga of hMltb, the plMwmiM al tnml wl 
tli« Jojn of looiBl nnnloiu Bttendsnt apon rapid huI oonrentoDt tiaa«patte- 
tlon oon^BT the SDtwprUe, the oonnge, the inTenttoii, the labor and the 
riik of tortnne devoted to the work by the great pioneer bnllden of tba Oat 
ffomU rsllroade, among whom the deeewed wu one of the obieto. 

And thli AeademT hu eapeoial leaaoni to hold tba name of ObaiiM 
Onekei In anfadlng remembranoe aa one of it* early and gaaerou pMraiM, 
while It waa without eTallabls roeana to advanoe the oanaa of aelanoa. 

Baooming a life member be erer after eTinoed bia oonatant daatia to fo^ 
ward the work and Intereata of tbe Aoademy by hia liberal donatloBfl for the 
proeaantion of original InTeitisatlon in aoieDoek and by bia ttaqsent oontrib- 
ntlona of nataral hiator j eolleotiOna. 

Therefore, it la recorded aa the aenae of this Academy that the oxnmple of 
Hr. Cbatlea Orookar aa a pattoo of aoienoe will aerre aa rd iaspiralion and 
eneonragement to those who lOTe and labor tor the aame great osnaei and 
that bia name be gratefnlly and oonapienonalj enrolled lu our archives, and 
alao that it be aniubly eograTed upon tbe taUela of tbe eJilice dow in pioa- 
peot of oonatmoUon. It ii farther 

Boohed, That we ainoerely monm the losa of the preseaoe and the kmI- 
et; of onr late member and benefactor, Oharlea Crocker. 

Maolved, That we tender onr ainoere aympatby to tbe widow and family 
of onr late aaaoolate for the loaa of their eminent hnaband and faihar 

Betoletd, That tbe Becietaiy prqan and tranamil to the family a oopy 
of thia memorial. O. HEWBTON, U. D., 

8. W. HOIJ.ADAT, 
G. C. PERKIHS. 
H. W. HABENESS, M. D., 
H. FERBER, M. D.. 

Committee. 

The resolutions were beautifallj engrossed and hand- 
somely boand. 

The meeting then adjourned out of respect to the memory 
of the departed. 



September 3, 1888.— Stated MEETiNa. 

The President in tbe chair. 
Additions to Museum: — 

Yellow-green Vireo { Vireojlavoviridis), by W. W. Price. 
Western Warbler (Dendroica ocddentcUis) , and Green- 
tailed Towhee (Pipilo chlorurus), by Charles Fiebig. 



PROCEEDINGS. 321 

Perissodactyl foot of the pig, by David Thomas. 

Fossil echinoderm, from Salinas River Valley, by H. H. 
Behr. 

Freshwater shells and batrachians from Lassen County, 
by Walter E. Bryant. 

Additions to Library: — 

From correspondents 115 

By donation 21 

By purchase 1 

The following paper was read: — 

Earthquakes in California, Oregon and Washington Ter- 
ritory, by Edward S. Holden. 



September 17, 1888. — Stated Meeting. 
The President in the chair. 



The proposition for membership of F. H. Vaslit was 
withdrawn. 

Additions to Museum : — 

Specimens resembling bronze, by F. J. McCullock. 
Specimens of stalactites from Paraiso Springs, by James 
G. Fair. 

Additions to Library: — 

From correspondents 61 

By donation 9 

The following paper was read: — 

Comparative Mythology, by Adley H. Cummins. 
Dr. Hewston made remarks in reference to a species of 
Banana plant growing in his front yard on Sutter street. 
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October 1, 1888.— STATED Meeting. 

The PiiESiDEST in the chair. 

Additions to Museum:— 

Specimen of wood from tunnel 500 feet from surtuoe at 
Plucei-ville Mine, }yy D. B. Woolf. 

Five Bpeuimens of hirda, bj W. D. BHhb. 

Collection of birds' Htomacbs, by A. H. Hawley. 

Twentj-sis mammals, by Walter E. Bryant. 

Additions to Library: — 

From corresitondenta 62 

By donation 8 

By purcliase 1 

The following paper was read : — 

Trees and Shrubs of the Sierra Nevada, by M. K. Gurran. 

Dr. R. G. Ecdes, of New York, addressed the meetiug. 



October 16, 1888. — Stated Meetino. 

Vice-Pbesident Hbwston in the chair. 

Additions to Museum : — 

Specimens of Zaiteckneria Califomica and Cordylanthus 
JiiifoliuB, Bel ding. 

Fourteen herbarium specimens, by S. B. Parrisb. 

Stick of Poison Oak (Bhus diversiloba), 13 inches in cir- 
camferencG, by Walter E. Bryant. 

One specimen of Snake, by Dr. Behr. 

Specimen of Coregonus WUUamsani, fish stomachs, fresh- 
water sponges and polyps — all from Lake Tahoe, by Dr. 
Harkness. 



» 
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Additions to Library: — 

From correspondents 56 

By donation 12 

The following papers were read: — 

Modem Chemistry in Agriculture, by Dr. Julius Koebig. 
On the water supply of the Sutro Aquarium, by T. H. 
Hittell. 

The President made remarks on researches at Lake 
Tahoe. 



November 5, 1888. — Stated Meeting. 

The President in the chair. 

Additions to Museum: — 
Specimen of Flying Fish, by Alex. Selkirk. 
Three specimens of Lizards, by Walter E. Bryant. 
Nine Fish, by Fish Commission. 

Specimens of snow plant {S arcades sanguinea), by C, F. 
Sonne. 

Additions to Library : — 

From correspondents .... 51 

By donation 14 

By purchase 12 

The following paper was read :— 

The Flora of the Santa Barbara Islands, by T. S. 
Brandegee. 

The following papers were read by title : — 

Botanical Notes, by Mary K. Curran. 

Description of a new Fish, by Bosa Smith Eigenmann 
and C. H. Eigenmann. 

Notes on Sarcodes sangninea, by C. F. Sonne. 

Astronomical Notes, communicated by Edward S. Hoi- 
den. 

2Dau. Vol. I. (32) 



I 



324 CALIFORNIA ACADEMY OF SCIENCES. 

November 19, 1888.— Stated Meeting. 
The President in tlio chair. 
Additions to Mnaoum: — 

Several plants, from the Fish Commission, principnlly 
gatherotl in Alaskn. and British Columbia. 

Additions to Library: — 

Prom correspondence 113 

By donation 18 

The following papers were read: — 

Magnesium Oxychloride, or Sorel's White Cement, and 
Favorable Conditions for its Manufacture in California, lay 
F. Gutzkow. 

The Great Glacier of the Solkirka, by W. R. Bentley. 



December 3, ISStJ. — STATED Mebtino. 

Vice-Pbebident Hewston in the chair. 

Additions to Museum : — 

Two specimens whales' eyes, by Pacific Steam Whaling 
Company. 

Specimen of flounder, by Walter E, Bryant. 

Two sections of wood, by Mrs. 8. A. P. Wheeler; pre- 
pared by H. 8. Durden. 

One hundred and twenty-one specimens of birds, by 
L. Belding. 

Six skins of birds, by W. W. Price. 

Five skins of birds, by A. H. Hawley. 

Additions to Library: — 

From correspondents 191 

By donation 3 

By purchase 3 



1 
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The following papers were read: — 

Notes on the Structure of the Basin Region, by Joseph 
Le Conte. 

Identification of Coal Seams, by J. B. Scupham. 

Dr. Hewston made some remarks concerning the new 
building of the Academy. 



December 17, 1888. — Stated Meeting. 

The President in the chair. 

Additions to Library: — 

From correspondents 141 

By donation 7 

The following paper was read : 

The Change of Level of the Peninsula of San Francisco, 
by T. H. Hittell. 

The following nominations for officers for the ensuing 
year were made : 

President — H. W. Harkness. 

First Vice-President — H. H. Behr. 

Second Vice-President — George Hewston. 

Corresponding Secretary/ — F. Gutzkow. 

Recording Secretary — J. E. Scupham. 

Treatnirer — I. E. Thayer. 

Librarian — Carlos Troyer. 

Director of Museum — J. G. Cooper. 

Tnistees — C. F. Crocker, D. E. Hayes, S. W. Holladay, 
E. J. Molera, Irving M. Scott, George C. Perkins, John 
Taylor. 
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January 7, 1889. — Anndal Meetiso. 
TLe PnE8DENT ill the chair. 

The annual reports of the officers and board of tmsteoB 
wi'i-f recaivod and referred to the Publication Committee, 
jea and inspectors of electiou reported the fol- 
k lers elected for the enauing year: 

g Tur ti.„„^j.„„ p-—-''etit. 

DEHR, J'trat t'ic Fresideitt. 
trEORGE Ft!;w<"^« 'v.-/ Vicc-Preshknt. 
Fbedebici ( responding Secretary. 

J, R. St'UPE [, ttfco t Secretary. 
I. E. Thater, Treaattra: 
Carlos Thoyer, Lihrarian. 
J. G. Cooper, Director of Mnanim. 
Ihisieca: 
Charles F. Crocker, E. J. Moleba, 

D. E. Hayes, George C. Perkins, 

S. AV. HoLLADAY, Ihvino M. Scott, 

John Tailor. 

REPOET OF THE PRESIDENT. 

The reports of the officers and curators of the Academy, 
just read, show a very gratifying amount of activity, both 
in the scientific work of the Society and iu matters relating 
more directly to its income, the housing of its steadily in- 
creasing collections, and accommodations tor the working 
sections. 

The Museum has been much increased, especially in the 
departments of Birds and Mammals, and in Eotauy, both by 
donation and by exchanges brought about by the efficient 
carators. 

T\'lien the Society is in a condition to provide working 
facilities for other departments, it is hoped they will become 
eijuallv active. 



I 



PROCEEDINGS. 327 

Early in the present year Walter E. Bryant made a visit 
to Lower California in the interest of the Society, in order 
to study the habits and secure good specimens of its birds 
and mammals. A stay of a few months enabled him to make 
large accessions to our ornithological collections. Being 
alone, he was unable to penetrate the interior sufficiently to 
secure a complete series, especially of the mammals, and it is 
hoped that the Society will undertake at once the fuller explo- 
ration of this still almost unknown field which lies at our 
doors, and promises so rich a reward in material for scien- 
tific investigation, before it shall have been stripped by ex- 
plorers sent out by Eastern and foreign societies. 

The exchanges with foreign societies, whereby our Library 
is mainly increased, have been kept up and largely extended, 
and subscriptions have been made to the principal scientific 
journals which cannot be obtained by exchange. 

The bibliographic catalogue of the Library has been com- 
pleted to date, and will be published in the forthcoming 
volume of our proceedings. I need not inform you that 
such a catalogue will prove to be a great convenience to 
members and others who may wish to consult scientific 
works. 

We have published during the year two parts, the first 
on the Anatomy of a New Annelid; the second, on Antiqu- 
ties of the Pacific Slope of Guatemala — both by Gustav 
Eisen — of the second volume of our Memoirs, and the title- 
page and index of Volume I, which remained without those 
necessary adjuncts for twenty years. Index and title-page 
has also been printed for Proceedings VII, Part I, complet- 
ing the volume, now twelve years old. 

The second series of Proceedings has been commenced 
by the publication of Part I. Part II embracing, in addi- 
tion to the papers, the proceedings proper of the last two 
years, and completing the volume, is now in press, and will 
be issued during the present month. 

The papers read before the Academy during the year 
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have mniiy of tlietn heen of great merit. A few of them 
were not int^uJod for publication in our proceedings, 
either because they are principally of local interest, and 
reach a more satisfactory audience bj publication in some 
of the local journals of our city, or their novelty is not ^reat 
vnouf^h to warrant the great expense involved. 

Its publications are tlie very life of a aooiety like ours — 
the only means whereby its existence is known to the world 
of science, and the medium of steady increase of its library. 
Its audience is almost entirely omong working scientist», 
and its standing is determined by the number of and im- 
portance of its contributions to the aum of the world's 
knowledge. i 

We have lost by death during the year one life member, I 
our benefactor, Charles Crocker, whose services to the So- 
ciety are fresh in the minds of us all, and two resident mem- 
bers, Henry W. Keese and Joseph Durbrow. 

Among our honorary members we have met a loss, the 
like of which cannot soon occur again. Dr. Asa Gray, the 
head of American botany, died January 30, full of years and 
honors, yet in the prime of his faculties and usefnlness. 
The position which he held will never again be filled. While 
there will be, as heretofore, numerous specialists engaged 
in the ditTerent departments of botany, we may never meet 
with one who possesses so comprehensive a knowledge and 
a judgment so sound in all that relates to that important 
branch of science. 

The income from the fund created by the late Charles 
Crocker, has been expended, as in former years, for the pro- 
motion of original work, and the work so performed will 
compare favorably with that of any previous year. 

The Society is to be congratulated upon the fact that the 
Trustees are actively engaged in making preparations tor 
the erection of a new building for Academy purposes, the 
ground having been prepared for its foundation, and ample 
funds are at hand for its completion. 
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In the plans already adopted by the Trustees, provision 
is made not only for an Academy building, with ample space 
for the display of our large collections, together with the 
library and all of the rooms necessary for a large stafif of 
workers as well. 

In addition to the Academy proper, the Trustees are pre- 
paring to erect upon a portion of our property a large and 
commodious building for the purpose of revenue, the in- 
come from which, it is to be hoped, will be sufficient to 
meet the outlay which is necessary to carry forward our 
work. 

A year or more will be required for the completion of 
these buildings and the removal of our collections to the 
new quarters. 

Finally, I have to thank our Board of Trustees for the 
efficient aid which they have rendered in the prosecution of 
our work. In no case has there been any hesitation in grant- 
ing the necessary funds as the needs of the Academy seemed 
to require; and in behalf of my fellow members of the 
Council, I thank them for the uniform courtesy which they 
have ever shown us. 

REPORT OF THE CORRESPONDING SECRETARY. 

During the past year the following publications have been 
distributed to members: Memoirs, Vol. II, No. 1 and 2; 
and Proceedings, Vol. I, Part 1. A special circular was 
sent to many of the members, inquiring as to what publica- 
tions they had already received, and the numbers missing 
were furnished to them whenever possible. 

Two hundred and seventy-eight letters were received, and 
also a large number of receipts, which have been numbered 
and classified. 

Ninety-three letters have been written and copied, mostly 
concerning the library. 

Our exchange list with foreign societies has been largely 
increased. 
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REPORT OF RECORDING SECRETARY. 

Number of mQetiogB during year, 2-1, for which notices 
were sent out. 

Number of members elected, five. 

REPORT OF THE TREASURER. 

Balance in bank, January 1, 1888 $ 1,847 22 

BEOEIP'rs DDHING THE YEAE. 

Dues Active Members i 1,183 60 

Life Membership 100 00 

Rent of Martet Street property 4,671 00 

Interest on Crocker Fund 1,200 00 

Gash returned from W. Lindgren 13 05 

Cash borrowed from Lick Trustees. 5.000 00 

Total i?14,0U 77 

Expenditures 11,078 71 

Baliinue on hnud 8 2,936 06 

EXPENDITDHES. 

Account of Crocker Fund $ 1,210 00 

Salaries 1,250 00 

Rents 1,950 00 

Office Furniture and Fixtures 146 65 

University of Indiana for alcohol 29 05 

Petty Expenses, Contingent Fund, care and pres- 
ervation of Specimens 711 51 

Publications 847 02 

Interest on Lick Loan 275 00 

Insurance 180 00 

Taxes on Market Street property 2,891 43 

Architects' premiums for new building designs. . 900 00 

Sidewalk Market Street property 27 56 

Purchase of books 180 00 
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Expert for examination of books 1220 00 

Expenses of collectors of specimens 260 50 

Total $11,078 71 

SUMMARY— GENERAL FOND. 

Balance on hand, January 1, 1888 1 1,086 20 

Receipts 10,967 65 



$12,053 75 
Disbursements 9,868 71 



Balance, January 1, 1889 $.2,185 04 

CROCKER FOND. 

Balance on hand January 1, 1888 $ 761 02 

Receipts 1,200 00 

$1,961 02 
Disbursements 1,210 00 



Balance January 1, 1889 $ 751 02 

REPORT OF THE LIBRARIAN. 

The 36th Annual Report of the Librarian for the year 
1888 is herewith respectfully submitted : 

Number of publications received — 

From correspondents 2,250 

By donation 303 

By purchase 94 

Total No. of publications received 2,647 

No. of volumes completed 651 

Several journals of current scientific literature have been 
subscribed for, and the registering of accessions and biblio- 
graphic index by card catalogue, has been steadily kept up 
and completed to the close of the year, while the cata- 
loguing bv subject and author, has received such attention 
as time permitted. 
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REPORT OF DIRECTOR OP MUSEUM. 

The state of the collections cmitaiuod in tbo masenm Iiaa 
not beeu materially changed duiiug tho past year except id 
thfi ilepjirtmeDta which are in charge of working curators. 
In tliBse departments there has been marked progress, both 
ia the line of original investigation and in tbo increased size 
of the collections. 

Ar it is necestiury to store most of the collections until 
the now buiklin^ is completed, full justice cannot be done 
in the dopiirtinents of which reports are here appended, and 
nud in other branches it has sufficed that the material on 
hand has been ^'ven a general oversight, and that proper 
care was bestowed upon acquisitions. 

In the entomological department the accessions number 
1,!)S9 classified as follows : 

Coleoptera, 1013; Hemiptera, 144; Orthoptera 42 ; Dip- 
tera, 45 ; Hymenoptera, 437 ; Neuroptera, 32 ; Lepidoptera, 
SS5 ; Anichnida, 21 ; making a total of 23,907 specimuna in 
the collection. 

The acquisitions from various donors are as follows : 

AUiooad, MelvUle, San Francisco, Oal.: 6 points for testing 
hardness of minerals. 

Bliss, Mrs. D. L., Carson City, Nev. : 1 specimen beetle 
( Cerambt/cidce) . 

Bryant, fValter E., San Francisco, Cal.: 1 specimen fish 
{Paruliclithya) from Oakland market. 

<!app, C. S., San Francisco, CaL: 1 young alligator. 

Cobbledick, James, Oakland, Cal.: 2 specimens Amhlya- 
toma lenebivsiim. 

Burden, H. S., San Francisco, Cal.: 9 specimens wood. 

Fair, James G., San Francisco, Cal.: 1 specimen calca- 
reous tufa from Monterey Co. 

Fen'er, Dr. Henry, San Francisco, Cal.: 30 volcanic spec- 
imens from Hawaiian Islands. 
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Hdrhi€88, Dr. H. W. , San Francisco, Oal. : 5 specimens 
of fossil siiells. 

Hewaton, Dr. George, San Francisco, Cal. : 1 cast of fossil 
jaw of Titatiotheriiim proutii, and 1 specimen fish Ammocce- 
tes cibariuSy from San Francisco market. 

Kleinhaminer, Capt. Henry, 1 specimen Pdamya bicolor, 1 
tortoise and 1 specimen of coral. 

Petroff, Ivan, Alaska : 22 specimens of fossil Lioceramua 
from Alaska. 

Thayer, Capt. I. E., San Francisco, Cal.: 48 specimens 
Tahiti fish ; 3 crustaceans, 1 pearl fish-hook and 1 mollusk 
from Tahiti. 

Turnery H. W., San Francisco, Cal.: 6 boxes insects and 
5 specimens of shells. 

Vandor, Mrs, Patdiney San Francisco, Cal.: 4 Ethnologi- 
cal specimens and 4 specimens of shells from Sonth Sea 
Islands. 

Van Gordon, Mrs., San Simeon, Cal.: 1 box of shells. 

Weiliered, J. S., San Francisco, Cal.: 5 fossil teeth of 
shark and 1 rose-colored crystal. 

Purchased from San Francisco market, 1 specimen fish 
(Anairhichthys oceUatus). 

The Director also has in his hands a large collection to be 
added in the new building. 

REPORT UPON THE DEPARTMENTS OP MAMMALS AND BIRDS. 

Bt Waltbb E. Bbtant. Cubatob. 

The past year has been an exceptionally favorable one to 
the departments of mammals and birds. 

At no time in the history of this society have the acces- 
sions of valuable study specimens been so large. Unless 
there are specimens stored of which the curator has no 
knowledge, the additions of bird skins alone for the year 
number nearly three times more than were contained in the 
entire study collection on January 1, 1888. 
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Large as haa been the receipt of specimeDs, the nnmber 
is small in comparisou to what might have been added had 
there been any satisfactory way of caring for the specimena 
which were received in the flesh. These were, with the ex- 
ception of one mammal and ais birds, all prepared by the 
curator, a.'^sisted in a few instances by Mr. Charles Haines. 

That there is not attached to the maseum some compe- 
tent person who could prepare, in first-dans manner, the 
accessions of mammals and birds in the flesh, is greatly to 
be regretted, for there are many individuals who are willing 
and anxious to aid the society by valuable donations of this 
nature, but whose offers of fresh material have been repeat- 
edly declined for uo other reasons tlian that it incurred an 
expense when sent to local taxidermists, or occupied the 
time of the curator and janitor needed at other work. 

A plea to sportsmen and others for donations of fresh 
materird, and also a museum circular treating of the com- 
plete care and preparation of mammals for scientific par- 
poses, which was written by the curator, has not beea 
circulated, nor even printed, there being no provision for 
the care of such specimens which would certainly be 
received. An early change in regard to this really import- 
ant matter is earnestly hoped for. 

Another museum circular, similar in plan to the one on 
mammals, has been partly written — treating of birds — but 
not completed for the reasons just given. 

A label for the use of these departments has been de- 
signed in three sizes. These labels will be attached to those 
specimens which are now designated only by the field col- 
lectors' numbers, and to others that may require them. 

A careful inspection of the entire collections was made 
in December, with very satisfactory results; the specimens 
are believed to be absolutely tree from insect pests of any 
kind. 

A manuscript catalogue of all the skins in the study series 
has been made, and the specimens numbered to correspond. 
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In connection with this work reference was made to back 
numbers of the " Proceedings" and the minutes of former 
years, wherein were found occasional notices of accessions 
which the curator has failed to find any trace of. It is to 
be hoped that these are not lost, but packed away, and will 
eventually be restored to the society. 

The field work of the curator has consisted in about four 
months' explorations in Lower California; a month's sojourn 
in Lassen county, Cal.; a trip of one week in the vicinity 
of Mt. Hamilton; and several short visits to Sonoma county, 
besides a number of brief excursions in the vicinity of 
San Francisco — at all of which places collections were made. 
In all, more than six months have been spent in the field. 

The original work of investigation has consisted in the 
description of a bird new to science {Melospim fascicUa riv- 
ular{8)y and the preparation of a report upon the collection 
of birds made this year in Lower California: this last is in 
MS., but it was thought best to delay its publication 
until the following year, by which time a great deal of ad- 
ditional information is expected. 

Several lots of bird skins have been received for identifi- 
cation; this having been made, the specimens were returned 
to the owners. 

Field notes pertaining to the life histories of Pacific Coast 
mammals and birds have been kept, for use in future pub- 
lications. 

A collection of 124 bird skins from Mr. W. W. Price has 
been deposited for identification and the use of the curator. 

Microscopical examinations have been made of the con- 
tents of the crops and stomachs of birds, disclosing some 
interesting facts relating to the food habits of Californian 
birds. 

No exchanges have been undertaken; not because no 
offers were received, but for lack of duplicates to send in 
return. 
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For obvious reasous uo speoimeiia were purchased for 
these depfirtmonts. 

Tho addition of more cases of an approved model is mnch 
needed for the study aeries of birds, ptirticularly the large 
ones. 

The tmnster of the curator's quarters to the first floor, 
with fiicilities for heating the room, has added mnch to liis 
comfort, and protected the specimens from dampnoas and 
mold. 

To the memhers of this society, and others who have 
aided by contributions aud encouragement during the joar, 
thanks are cordially extended. 

The accessions for the year ending December 31, 1888, 
are classitied as follows: 

Jielding, L., Stockton, Gal.: 131 specimens of birdsktns, 
85 species priucipally from Californiu and Lower California. 

Blm, Jt'alter D., Carson City, N«v. : 2 specimens of 
Shmi'us harrwi in fleuh; 1 specimen of bat in Hesli; 15 spec- 
imecB, 9 species, birds in flesh from Nevada. 

liri/atit, D. S., Healdsburg, Cal. : 1 specimen Accipihr 
cof/peri in flesh. 

Bryant, Waller E., Curator: 28 specimens, about 20 spe- 
cies, mammals; 239 specimens, about 147 species, birds. 

Fiehiy, Chas., Eureka, Cal.: 1 specimen Z^enrfrou a occiden- 
talia, and 1 specimen Pipilo ddorurus. 

Haines, Chan. D., Oakland, Cal.: 1 specimen Thomomys 
talpoulett hnlbivorus in tlesh. 

Hawley, A. H., Los Gatos, Cal.: 7 specimens, 3 species, 
birds in tiesh; also, 5 skins of Peirochelidon Iviii/rons, and 
a collection of birds' crops and stomachs. 

Hat/nes, John , S&n Francisco, Cal.: Two live young of 
Troc.hilus anna in nest. 

Heaton, T. L., Oakland, Cal.: 14 specimens, 11 species, 
of birds in flesh from Sonoma county. 

Hard, M. 8., Oakland, Cal.: 4 e^^CaUip^la calif omica 
from Haywftrds, Cal. : 
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Kelseyj Mrs, W. F., Visalia, Cal. : 2 specimens Melan-- 
erpes formicivorus bairdi in flesh. 

Kellogg, Chas. W. , Oakland, Cal. : 1 specimen Olor colum- 
biantis in flesh, from Cordelia. 

Pacific Steam Whaling Co., San Francisco, Cal. : 2 whale's 
ejes. 

Parker, H. C, Carson City, Nev. : 2 eggs and nest of iZen- 
aidura macroura from Marin county. 

Price, W, TV., Biverside, Cal.: 1 specimen Thomomya tal- 
poidea umbrinus, and 1 specimen Neotoma sp.? from Arizona; 
also, 4 specimens, 3 species, birds from Arizona, and 1 
specimen Vtreojlavoviridis from Biverside. 

Rowland, R. E., Oakland, Cal;: 1 specimen Canis latrans 
in flesh. 

Swain, A. P., Oakland, Cal.: 1 specimen of Colaptescafer 
in flesh, and 1 specimen of Ceryle alcyon in flesh, both from 
Sonoma county. 

Thonms, David, Susanville, Cal. : 1 perissodactyl foot of a 

pig- 

REPORT UPON THE DEPARTMENT OP BOTANY. 

Mabt K. Cobban. Cubatob. 

The herbarium, which is estimated to number about 30,000 
species, is in good order but is becoming cramped for room. 
The additions during the year have been many and valuable. 
Exchanges are freely made from the duplicates, for any ob- 
tainable species which are wanting — or often for fuller ma- 
terial. The sets of certain exploring botanists which can 
only be obtained by purchase are much needed, and the 
want of literature is severely felt. 

Philippi, Dr. R. A., Santiago de Chili : a very valuable 
collection of over a thousand specimens, received early in 
the year. (Partly in exchange for a package sent him by 
the curator, partly donated.) 

Parish, S. B., San Bernardino, Cal. : 50 specimens. (Do- 
nated.) 
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Cleveland, Daiml, San Diego, Cal.: 20 epeciinens. (Do- 
nated. ) 

Hickman, J. B., "WfttBOEville, Cal. : A few rare specimens. 
(Donated.) 

Bryant, Walter E.: 130 aperimons, includiug many rare 
and several new species from Magdaleiia Bay and Coraondn, 
Lower California. (Donated.) 

Henton, 7'. /,., Oakland, Cal. : 100 specimena. (Donftted.) 

Sonne, C. F., Truekee, Cal.: 150 specimens. (Donated.) 

£!isen, Dr. Guslav, Delano, CaJ.: 112 specimens. (Do- 
nated. ) 

Bratidegee, T. S., Berlin, Conn.: 500 specimens. (Do- 
nated.) 

Sfiip/irawi, (/. fl., Oakland, Cal. : 50 specimens. (Donated.) 

Hnnisenii, C H.: 60 specimens. (Donated.) 

Home, Dr. II. E.. Loa Angeles, Cal,: 100 specimens. (Bj 
eschauge.) 

Shockky, W. H., Candelaria, Nev.: 75 specimens. (By 
exchange.) 

Blanc/iaiii, Dr. F., Peacbam, Vt, : 150 specimens. (By ex- 
change.) 

Curator: 300 specimens. 

To many otliere whose names are not mentioned above 
thanks are given for specimens, often of living plants, and 
valuable notes. 

REPORT OF THE BOARD OF TRUSTEES. 

Bi Ohiblu p. CnoCBBH. Pubidiht. 

The Board of Trustees of the Academy, in accordance 
with the provisions of Section 4 of the Constitution of the 
Society, presents herewith its annual report for the year 
1S88. 

The members of the Board, duly elected, met at the office 
of the Trustees on the 16th of January, and completed their 
organization by electing Charles F. Crocker president, 
S. W. Holladay president j>ro tern., and E, J. Molera secre- 



PROCEEDINGS. 339 

tsjcypro tern. Duly executed bonds of the Treasurer, Director 
of the Museum, and Librarian, were received, examined 
and approved, in accordance with the provisions of Section 
^ of the Constitution. 

Very early in the year your Trustees definitely decided to 
improve the lot ou Market street, near Fourth, by the 
erection of a building suitable for the accommodation of the 
Academy, as well as making provision for renting stores 
and rooms, whereby an income may be relied upon. 

In view of the importance of this work, the entire Board 
of Trustees was appointed to serve upon the Prudential or 
Building Committee, the details of various branches of the 
work being attended to by sub-committees. Arrangements 
were promptly made with the trustees of the Lick Estate 
for a loan to cover the cost of the improvements, in the sum 
of $200,000, the money to be drawn in various sums from 
time to time, as the work progressed. Trustee Holladay 
was appointed Attorney of the Board, and was authorized 
to associate with himself the firm of Mastick, Belcher & 
Mastick, should he desire to do so. 

In April circulars were issued to various architects, invit- 
ing them to submit plans for two buildings on the 
Market - street lot, one fronting on Market street, to be 
rented for general commercial purposes, and a sepa- 
rate building in the rear, designed for the exclusive 
use and accommodation of the Academv, and to be thor- 
oughly fire-proof. Several plans were submitted, and after 
due consideration at several meetings, in some of which the 
members of the Council joined, a contract was made with 
Messrs. Percy & Hamilton, covering the construction of the 
building upon plans made up of modifications of those 
presented, agreed upon by Trustees and Council in joint 
meeting. 

Much consideration has been given to the matter of mak- 
ing an arrangement with the Society of California Pioneers 

2d 8mm. Vol. I. (38) 
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and the representatives of Miss Flood, for the use of 
** Pioneer Court," to obtain access to the Academy's build- 
ing from Fourth street. This would be a very great conve- 
nience to the members of the Academy and the public in 
attending our meetings and visiting our museum, and would 
not in the slightest degree affect the conditions whereby 
the Pioneers and the tenants of Miss Flood's buildin<^ now 
use this court. We have offered to pay a considerable sum 
of money for this privilege, and in addition, to change the 
plans of the walls of our building so as to provide for light 
and ventilation to the Pioneers' building in the greatest 
possible degree. Various committees of your Trustees have 
waited upon the representatives of these interests, and many 
interviews have taken place, but the efforts we have made 
in the matter have failed. We are asked, as a consideration 
for the opening of this court, that it should be extended 
through to the westerly line of our property. This would 
be a sacrifice of all that portion of the Academy's lot south 
of a point 145 feet from Market street, comprising an area 
of 7,200 square feet. We could have but one building upon 
the lot, and that — exclusive of the ground-floor — would, in 
the judgment of your Trustees, be insufficient for the Acad- 
emy. We have determined not to make this sacrifice, and 
the plans have accordingly been made with a view of reach- 
ing the Academy's building from the Market-street entrance 
only. The grading of the lot, preparatory to putting in the 
foundation, has been finished, and we confidently expect 
that by the time your Trustees present their next annual 
report the building will be ready for occupation. 

The complications which arose during the year 1887, 
through the action of the Board of Supervisors of this city in 
adopting resolutions to utilize the lot of the Academy on 
First Avenue, continued. By resolutions adopted on the 
19th of December, 1887, your Trustees formally accepted 
this lot, and the President forwarded a certified copy of the 
resolutions to the Mayor and Supervisors of this city and 
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county. On the 5tb of March, 1888, the Trastees author- 
ized a protest to be filed with the Board of Supervisors, 
against granting permission to the Board of Education to 
erect a school-house upon this lot, and subsequently filed a 
similar protest with the Board of Education. Notwith- 
standing this action, permission was granted, and the 
school-house was completed. Your Trustees consider the 
title of the Academy to this lot perfect, and will assert its 
rights at the proper time. 

In October the Secretary was authorized to procure a set 
of account books, and to keep a complete account of the 
financial transactions of the Trustees. This had never been 
done, the only books in the hands of the Secretary being 
the bank pass-book, memorandum of vouchers audited, and 
the vouchers themselves. The services of an expert ac- 
countant were obtained, and all books and papers in the 
hands of the Trustees were written up and classified, and a 
new set of books opened. 

The expenses of the Academy have been considerably in 
excess of its ordinary receipts, and in December the Trust- 
ees were compelled to borrow $5,000 from the Lick Trustees 
for one year, at 5i per cent., making in all $10,000, which 
is now due them. The unusual expenses were on account 
of grading the Market-street lot, plans of the architects, the 
publications of bulletins, and general scientific work. The 
receipts from the Crocker Scientific Investigation Fund 
have amounted to $1,200, and the disbursements for serv- 
ices and expenses properly chargeable to it were $1,210. 

No official communication has been received from the 
Trustees of the Lick Estate during the year, of the present 
condition of the Trust, but from private sources we learn 
that the amount to be received in the distribution of the 
residue of the Lick Estate will exceed all previous esti- 
mates. 

The personal property of the Society, as noted in the 
last annual report, together with additions which have been 
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made to the collection of specimeua and to the library, re- 
mam in good condition, though it is very desirable that 
they bo moved to a dryerplaee find systematically classified. 
The Bftnk of California was selected as a depository of 
the funds of the Academy: the bondii belonging to the 
Crocker Scientific Fund, deeds and other valuable papers, 
are kept in the bos rented by the Trustees in the vaults of 
tho Safe Deposit Company. 
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Falcon, prairie 45 

Faralloo lalanda. Birds and Eggs from 25 
Faana and Flora of California, Changes 

m 94 

Felicbtbya 152 

afBnis 152 

JUamunt<mu 148 

Haveaceus 119, 152 

jeqoitinhonbn 152 

nodosos 154 

Featnc^ microstachya 205, 218 

Mynnis 218 

tcnella 206 

Fiona 237 

Ftlago Californica 212 

Finch, crimson house 47 

Flicker, red-abafted 45 

t lora and Fauna of California, Changes 

in 94 

of Santa Cms Island, Additions to. 201 

of Santa Rosa Island 206 

Flora of the Santa Barbara Islands 201 

Flora* of Santa Cruz and Santa Rosa 
lalanda, and the S^nta Inez moan- 

taina, Compariaona between 218 

Flycateber, Arkansas 7, 46 

Baird'a 7, 46 

Fooqnlera formoaa 228 

Frankenia grandiflora 207 

Franseria BryanUi 232 

chenopodifolia 232 



Fregata aqnila 41 

Fnlica americana 42 

Qaleichthys 139 

bakieiuU 148 

bloddi 148 

eidtaii 148 

groHovii 148 

pcura 148 

Qaleoscoptes carolinensis 49 

Galium anguatifolinm 211 

aparine 211 

Californicnm 225 

JtacitUm 225 

Migtulentt 211 

Nuttallii 203, 211 

Oasterodermus 166 

Gaura parviflora 230 

Genidens 148 

euvieri 148 

genidens 148 

gramdonu 148 

Geology of Baja Cailfornia 173 

Gerani am Carol! nianum 202 

Gerrhonotus 96 

Gilia androsacea 201. 214 

atractyloldes 214 

dianthoides 204 

Nevinii 204, 214 

GiUichthys 74 

mirabilis 74 

Gnaphalium decurrens var. Califor- 
nicnm 212 

purpureum 212 

Sprengelii 212 

Gobiidn 51 

and CalUonymid»,List of American 

species of 61 

Gobilnie 66 

Gobioldes 75 

broussonetl 76 

peruanus 76 

Gobioidins 76 

Goblomorus 61 

dormitor 52 

UteraUs 61, 62 

maculatua 62 

Gobioaoma 72 

bosci 72 

cent hoecum 72 

hlstrio 72 

ioe 78 

molest um 72 

multifasciatum 73 
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HepUptanifl mosteUnos 172 

aurioameosii 172 

Heron, great blue 42 

snowy 42 

JSefpeitet pilota 262 

HetperoclcbU n»TlA 00 

Hetermctltis incanus 43 

Heteromeles arbutifoliA 209 

lieocbera wuanwui 210 

pllosiMlma 210 

Uexanematlebtbys 139, 142 

AymcnorMinif 141 

Hlblacos 228 

Hienclom argntum 214 

HofmelsterU faaclcolftte 232 

HwpiiBOWM 165 

JSTopfocoma 166 

Hoploetemam 164 

Uttorale 164 

meUmptenifl 165 

almardii 164 

thoracatos 164 

Hordeam mnrlnum 218 

Uouckia gUbra 208 

grandiflora '202 

marltlma 206 

rlglda 230 

itrlgosa 208 

HoTiatonU asperuloldee 232 

Hamming*bird, Anna's 46 

Honnemannla 238, 239 

Hyallna blnneyana 14 

cellaria 14 

exlgna 19 

submploola 14 

Tirldula 14 

Hyalotbeca dlssllens 79 

mucosa 80 

Hjpophtbalmlds 120 

Hjpopbtbalmns edentatus 120 

tdentuku 120 

Jbmbriatm 120 

longi/llu 120 

starytnofw 120 

perpcTOMua 120 

ipixii 120 

167 

, 171 

169 

horridut 167 

ptmcUiUu 168 

mbcarinaimt 168 

169 



Hj/poUkalmm 149 

Hyptis Emoryl 235 

Ibis, wblte-faced glossy 42 

Icbthyosarcolltbes 180 

loglossos 51 

calllnrus .' 51 

Ipomna 234 

Isomeris arborea 207 

Jay, bine-fronted 7 

Jenssen, F. H., obltnary notice of 277 

Jnnco byemalls oregonns 47 

Oregon 47 

Jnncus BalUcns 917 

bufonius 217 

patens 217 

Kimmererite 4 

Kellogg, Dr. Albert, obituary notice of 376 

KiUdeer 44 

Kingflsber, belted 45 

Kinglet, ruby-crowned 60 

Kite, wbite-tsi led 44 

Kceleriacristata 218 

Kotscbubeite 1, 4 

Krameria parvifolia 227 

Krynitzkia angnstlfoUa 234 

leiocarpa 215 

Lanf U8 ludo vicianus excubitorides 48 

Larrea Mexicana 228 

Lams Oslifornicus 33 

gliucescens 36 

beermanni 38 

occideutalis 87 

L;iyia platyglosea 212 

Lea. Dr. Iraac, obituary notice of 272 

LtiariMM 136 

Lepidium Usiopbyllum 207 

nitidum 227 

Lepidogobius 68 

lepidus 68 

newbezTii 09 

Lepidoptera, A new species of Oalifor- 

nian 103 

Lepigonum macrotbecum 208 

LeptariMt 139 

Leptoeyne coreocarpa 233 

dissects 233 

gigantea 212 

partbenoides 239 
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MimahMtmin 259 

mmuiotdft 261 

Mimulas 2M 

aattidem 266 

alsinoldM 266 

androtauui 261 

angnstatns 259, 260 

arventU 26;!, 266 

atroparf'Uteiu 260 

AnstliUB., 251 

bicolor 262 

BigelOTil 261 

BoUnderi 281, 262 

brevipes 261 

cardlnalli 261 

Ctarkii 259 

denUtus 263 

Donglaaii 269 

Eitenii 266 

eriKi 262 

exiguut 261 

florlbundtii 266 

FremoDtl 261 

fftniculaltu 267 

Ocyert 263 

gUbratus 266 

Tar Jamesil 266 

glaueeictHM 263. 265 

glntlnosufl 215, 258, 259 

guUatui 263 

UalUi 263, 265 

tOCODSpiCUUB 266 

imodorus 262 

Ktllo^gii 260 

laclnlatofl 266 

laHfoUos 204, 259. 260 

Lajnea 261 

leptalens 261 

Lewlsli 261 

luteos 204, 215, 263, 264, 265, 266 

mephlticas 261 

mteropkyUM 263. 266 

MobaveDBis 259 

momUiformiiM 263 

monUoldet 261. 292 

mOMbatos 262,263,264 

var. longlfolltis 263 

■eaaiUfollos 262 

nunpt 261 

aontfiM 215. 263. 266 

fm'taiM 266 

Palmeri 261 



Mlmnlns Pariabil 261, 262 

Parryl 261 

pedoncularla 266 

pictos 259. 262 

pilosus 261, 262 

piimnloldes 261 

PulalfeptB 260 

jmtitCCTM 215. 25!i 

BatUnl 261, 262 

riwlarU 263 

rubellua 261. 262 

Scoalerll 263 

Smithii 2r.3 

snbMcnndaa 261 

Bukadorfil 261 

TOingii 263.266 

Torreyl 261 

tricolor 259. 260 

variegatuM 2C3 

Whitneyi 261 

Iflneralogy of tbe Pacific Coast, coutrl- 
buttons to 1 

Mlrabllls Califomiea 235 

laevls 2S5 

Mnlotilta varia 48 

Mobavea vlsctda 234 

Mollago vertlcillata 228 

Mablenbergla debilla 237 

Murre. California 31 

Museam. addition! to, 273. 274. 276. 278 

279. 281, 282. 283, 284, 285. 288. 289. 290 

291, 306, 307, 308. 312. 313, 314, 315. 316 

317. 318. 320. 322. 323. 324. 

MystMS cucUa 131 

carolinenMis 14M 

Nama bispidum 333 

Nannoglanls 172 

faaclatna 172 

Nematognatbi, Preliminary Motes on 

Soutb American 119 

Nemopbila aorita 204 

parviflora 204 

Neoplecostomns 171 

Nerita ItO 

Nesting Sites, Unusual 7 

Netuma 139, 142 

MicoUetia Edwardsii 233 

Nlcotlana 234 

Notarlus 139. 141 

Notoglanls 124 

Notothalmm 120 

Nnmenlus longlrostris 43 

Nntbatcb. red-breasted. 60 
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Qnefeiu ftfrifolla 217 

dnmnai 216 

lobala 201, !104. 316 

touMntell* 217 

Ball. QUlfomlA oUpper 42 

Fuallon 42 

Ballna obsoletna 42 

Buianeiiliui Cklifomiciu 206 

BaTea. Amerlcao 46 

Red-tdl. WMtern 46 

B«galna oalendulft SO 

RliMndolU 119, 129, 172 

BbundU 124 

bathynnu 124 

hr€m$fordU 126 

lireTicops 124 

doeiMcena 126 

oymnostlgmA 184 

doraalli 116 

erUroha. 119, 129 

exfludans 180 

folna 126 

bilaril 126 

hamlUs 126 

J^nyniii 180 

laakldil 124 

longtcauda 126 

microoephala 129 

minata 131 

nmlUnuUata 126 

notaU 129 

obesa 119.124 

parryl 119. IS*) 

peotUndl 126 

peteD«D8is . 131 

poeyi 119,127 

quelen 126 

■apo 126 

Mb» 126 

■obombargkli l-i4 

lenelU 119,127 

wagoeri 126 

Bbamnna 222 

ORUfornlca 262, 263 

crocaa 225,251, 252 

rar. pilom 251 

aki/9im$ 251 

imnUariM 225,251 

«iniiil«w 251 

•Uifolim 252 

Pnnhiaoa 258 



RbamDQS mftra 251 

tomenUlla 252 

Bhinodoxaa 166,189 

prion&mui 169 

UsfMmmt 160 

Bbns 222 

dlTeralloba 206, 225 

iotegrlfoUa 206 

OTato 225 

BtbM Mansleaii 208 

sangutneiun var. lialfaceam 208 

BoblD. western 50 

Bomneya 280 

Conlterl 248 

Bosa Oftlifornloa 209 

Bougb-leg, ferruglneni 45 

BabuB oninna 209 

BuelUa 235 

Bnmex ■aUcifollns 216 

Sagina oocldentolia 208 

Balloomla amblgoa 904, 216 

ftkllx IvTigaU 216 

flalpinotee obeoletiu 40 

SalTia oolambaiin 215 

SambnetiJi glaooa 211 

Sandpiper, least 43 

red-baoked 43 

Santa Barbara Islands. Flora of 201 

Santa Cms Island, Additions to tbe 

! Flora of 201 

i Santa Bosa IsVind. Flora of 206 

Saxifrsga reilexa '208 

' Sayornls nigricans 7 

ScarabiBlds. a new genns and speclt^ 

I of 100 

Sdadeickfk^ ISA, 139. 141 

Soladeoides 119 

SeiadM 186. ir9 

marmoratos 136 

plctns 186 

trotekelii 141 

Scirpns pnngens 217 

Sooleoophagus cyanocepbalas 47 

Soorodite 6 

Scoter, surf 42 

Sontellaria tnberosa 204 

Selaginells rupestris 205 

Selenaspis 139,141 

Helenitfs caUta 14 

Senecio Tulgaris 208 

Serpents 94 

Shrike, wbite-ramped 48 
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TaehUaras AHslmUU 148 

bwrboa UQ 

brsadU 141 

coBrolesoMM 143 

dasToephalot. US 

dowil 141 

dobins 143 

•Uttnros 143 

empbyMtos 141 

fl«oa 146 

ll»T«sc«n« 141 

fOrthll 146 

grmodloMtls 141 

parmooMSli ... 141 

itiiotlcMMis 141 

gimndoeuUi 146 

gtuUanttlMwii 144 

galosns Hi. 146 

benbergli 141 

bjpopbtbalmaa • 146 

Insoalphu 143 

jotdaol 119. 143 

kaMleri 143 

teniiglnosas. 119 139 

loDgioephalos 119,143 

lunlaoatli 141 

nMUnoptui 146 

matops 141 

mulUradUtoB 146 

nncbAlis 146 

onoulai 143 

ptfkeri 141 

pmwmnj 141 

pemvlmnna 140 

phrygUhu 146 

pl>nlo«p« 143 

pUtypogun 143 

proops 141 

mgliplnii 146 

■•wimnl 143 

■pixll 146 

•artnsmeiiBU 143 

Tarlolosos 146 

Tkcbj«liMfU bicolor 10 

Tuugw. LoaUiaiM 47 

Tattler, wandering 43 

TumxU 356 

TelMOMOotbl 363 

TsUlma GjmbaUria 303 

TwrtiaryStraU 179 

Tetranematichthy 161 

qoadriaiU 151 

Taoorioin glandoloaum 336 



Thmab, dwarf bermlt 60 

▼aried 60 

TbysanoctrpoB laeiniatua 336 

roaMMM 336 

Tllb»a minima 310 

TowhM. California 8 

Tiachelyoptorlcbthys 167 

tanlatoa 167 

Tracbelyoptarofl 167 

oorlaoens 167 

maenloans 167 

Txmobyoorxstei 164 

analls 119, 166 

brevlbarbiiii ..... 166 

ceratopbysna. 164 

galeatofl 166 

glaber 164 

insignis 164 

leacantboa 164 

magdalcms 164 

obeooma 164 

porosna 119, 164 

robnatna 166 

itrlatalua 166 

tracbycoryatas ... 164 

tnwf 164 

Trantwlnlto 6 

Triobomloierld» 173 

TrifoHum trldentatum 300 

Trlnga alplna pacifloa 48 

mlnnUlla 48 

Trlsatum barbatnm 306 

Trlxls angofltlfoUa 388 

Trocblloa 46 

Anna 46 

Trocboa 180 

Troxlmon grandiflomm 314 

Toidna aonaUaobto 60 

Turnstone 44 

black 44 

Tyntlaatea 76 

brcTle 76 

■agltte .- 76 

Typblogobloa 76 

califomlenala 76 

Tyrannna Tertioalie ...7, 46 

Ulotbria subtllls 80 

Urla troile callfomlca 81 

Uwerowite 6 

Venegasia carpeaioidea 313 

Verbena. 336 
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ABDIXV)HS AHB OOKBBCTEOHS. 



ff 



Page 7, for ** Bpidonax " raid ** Bmpidomax.* 

'* 29, eleTenih Una from bottom, for **fying " read ** la^fing.'* 

** 101. tweoty-first lioa from top, for "Joint** rMd '* iwint." 

•• 119. lioa 12, **Poeyi " ahonld be **poeyi." 

" 119, line 9 from bottom in liat of new forms add '*37, NeopleooAtomns." 

" 121, line 4 from bottom, '* Pirinampns " should be ** Pinirampns.*' 

'* 121, line 3 from bottom, ** Pirinampns *' shonid be '* Pinirampns.'* 

* 196, line 20, No. 72, ** retionlata ** shonid read " reiicnlanm.'* 
** 148, seoond colnmn, 4th line, '* wide " shonid be *' deep." 

** 158^ line 12, No. 194, " aooipenserinns " shonid be "aoipenserinns.** 

** 161, line 1, " longipinnis ** shonid read '*longispinis.'* 

" 164, line 14, «*II Cataphkactus Blooh " shonid be ** Caujcshthtb Cut. 

& Val." 
** 164, line 15, *'CaiUehthy8** Cut. & Yal. shonid be ** CaiaphraeiHB 

Bloch, pre-oooapied in Mammals." 
*' 164, lines 16 and 23 spedes numbered 2 and 3, " Gataphraotns ** shonid 

read ''Galliohthys.'* 
* 167, line 5, **Gronowins " shonid be " Gronow.*' 
*' 172, line 14, ** Pimelodine " shonid be "Pimelodina.** 
** 172, line 17, the words ** Bio das '* should be omitted. 

NoTS ON Ceanothms Veitchianua, Hook, &o. 
Bt Wilxiam Trxlkasb. 

An examination of the type of this species in the Kew herbarium shows 
that it is closely related to C. thyrdflortu, though with characters of the 
demtatuM group. Whether it be an autonomous species may still be an open 
question, but for the present I shonid so modify the group ** *** " in my 
list (Proceedings, p. 108) as to include it, thus: 

* * * Flowers blue : lniloreao«nce ample, on leafy br&ncbee or. when Terj componad, 
on % Mrlee of deneely flavored leafless terminal ahoots : twlga aulcate or ribbed;, leasee 
pAle below. mediam-alKed or amaller (10 to 60 mm. long). 3-nenred In tbe first wblcb baa 
tbe veins very prominent below, ratber coarsely dentate to minutely glandular-serrulate: 
fruit mostly 6 to 6 mm. in diameter in tbe first. 

C. THYBSITLOBUS, Esch. 

C. Yeitchiaxus. Hook. — Twigs Tery low* ribbed : lesTCS round to oboTSte, 
cuneate, mostly with coarser teeth, the margin reTolute between the teeth, 
scarcely triple-nerTed : inflorescence rather more congested : fruit un- 
known.— Bot. Mag. pi. 5127.— Possibly a hybrid between the preceding and 
some one of the denUUuM group. 

It would also be more natural to allow C Parryi with the characters of 
** ^ ^ "to precede " ^ '* on p. 109 of my list. 
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Puge aw, Beeond line Ihmu bottom, lor "Hppoiim " rend " Bpepicn " 

■' 206, BixUemb liue from bottom, for " Delphinnni " rend " OelphiDiam.*> 
■' 21*. siith line from boltoni, (or "ohmanthomitolin" Te»d "ebfjr* 

anlbemifoUa." 
" 935, eit{hlh line from bottom, for " lie oongiderH " read "Ibey onn- 

" Z36, niiteeiith line from bottom, for " California " miA " CAlifomian " 



Note on Vi.icaik 



I (Eell.) 



Dr. WnlMD, in the latest of bin ContTlbutlonH, reoognizea Viiu-aiium wliil« 
Hlalinfi tfant It is nenrly allied to (JhUonin, and tbe Inttel genng being koiKrn 
In me only b; desoriptiou. I aroept the opiuioD of oue who mnHt be mor- 
fnlly informed apon the merite of the enfe, and the ndviiiability of retaining 
Iwo monotypic genera bo oloiwly related. 

It WAH unppoHed that the notice of this plaut on pnge 228 was free from 
nmbij^iity, but as miaspprehennion fieomn to haie nrisea, it U b«re ex- 
plained that in the Ktate of nncertainty as to its r«1ntiou to Chitania, tbe 
iiaiDeii were all ItalioiRed in tbe order of Ibeir dates. A Bimitar plan hhs 
followed in the case of Marah minima, tbe pretieiit positiou of vhich, in 
clanailioatioD, I had not time to determine. 

The history of Vitcainoa is as follons : Descrit)ed fimt hj Dr. Kello^tg, 
Proc. Cal. Acad., ii., 22, Noticed by tbe present writer in List of Dr. Kel- 
logg'a plants. Bull. Cal. Aoad., i., 133. Diatribnted aa ChUonia mmpliei/olia 
by C. R. Oroutt; Dr. Falmer'i distribution I have not Men. DeB(?ribe(l ■« 
Vitcalnoa by Mr. K. L. Greene, in Pittouia i.. 133, and dnsflified on pnge 
20!j of the same pabUoation in tbe lUt ot Cetros IsUnd plantt. Id both the 
two plaoes laat cited, tbe nenns in referred to Enphorbiaoera, next to Sim* 
mondsia, Jiiipli«dly in tb« Srst, and directly, although tbo flowers wera th«n 
known, in the saoond. Tbin «iew was not, however, original with th« 
author, aa one would suppose from tbe text. The following label, in Dr. 
Kellogg'a well-known handwriting, whiob acoompaniea the original apec- 
imens, and date.i baek at least ten years, shows ooDel<iu*ely to whom tbe 
credit ahould belong: 

VatikiB /ntlcaia. K. ( ? In ■bijtncsl Ommm Iilind, Dr. VulDb. Maonitwl — tklak 
Bot. BHfktrMaaa inamt iHtilj. VB. A former notlps Id toI. II.. Proc. Oal. Aoad., p. 4 
nadflr StapkjiUay ffeniental^ K.^whloh lIcertKlDlr li not. 
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SOCIETIES, GOVERNMENTS, PERIODICALS, &c. 

AFRICA. 

CAPE COLONY. 

Cape 7V>ini— Sonth African Philosophical Society : 
Transactions, iii. 

KGYPT. 

Cairo — Egyptian General Staff : 

Col. E. S. Purdy, Psychrometrical Obseryations, Fascher-Darfoar. 
Maj. Eagene Fechet, Expedition in Nabia between Assoaan and 

Abouhamid. 
L. H. Mitchell, Report of Seizare of Oeol. and Min. Exp. by the 

Abyssinians. 
Maj. H. G. Proat, Report on the Proyiuce of Kordofan, 1877. 
Provinces of the Equator, pt. 1, 1874. 
Soci^t^ Kh^diviale de Geographic : * 

Balletin, 3, 4, 5, 8 ; ser. ii. Nos. 8, 9, 10, 11, 1*2. 
Dr. G. Schweinfarth. Disjourse a la Stance d'Inaugaration. 
Statute de la Soci^t^. 
Notice par Dr. F. Bonola. 
Notice Necrologiqne snr M. De Compiegne. 

AMEKICA, NORTH. 

CANADA. 

Cap Rouge — Le Nuturaliste Caiiadien, vols, xv-xviii. 

Petite Faune Entomologique du Canada, vol. i, ii, and 2 vols Additions 
and Corrections. 
HeU^ax—'SoYA Scotia Institute of NHtural Sciences : 

Proceedings and Transactions, vol. iii, v, vi, vii. 
Afonireoi— Geological and Natural History Survey of Canada : 

Report of Progress, 1879-80. 1880-82. 1882-84, 18S5, 1886. 
Atlas of the Island of Cape Breton, 24 maps. 
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Haps, 1879, IS80-S2. 1882-84. 186S. 

Andrew's Usport. Unpa. 

Map of the Dcmlnioii Geologjr. 

Map of Portion ol Britiib Colambia. 

MapB. 1, 3, 1, 5, 6. 6a, 7. 

Summer; Repoit, I8S6. 

List of PablioatioDB, 1879. 

J. F. Whileftves, MesoEoio FobhIIb. rol. i. 

J. F. WhiteuToa, Ocmtribations to Otiudiaii Pftljeontologj, Tol. 

Alfred B. C. Selwyn. Palieoxoio FossUb, toU. i-iii. 

Jobn UaooQQ, Calalogne of OaaadiaD FlaDtii, pta. i-iT. 

Sir W, E LoKitn, CanadJao UrganiQ Kamuna, Deo. iii. 

Rev. ThoB. Hinoks. PolyzoB of Qaeen CbBrlatto UUnds, 

W. Froser Totmie. Indian TribeB. Comparative VoubularieB. 

Catalogae of a Coileotion of Eoonomio MinHcals. 

DeacripliTB Skeluh of the Phys., Qeog. and Geology. 
Natural History Society : 

CaoadlsD Nnturalist, new Mi., TOl.i, No. 4; iii, Tii-l. 

Canadiau Baooid of Scianoe, toI. i, Nos. 1, 3. 4 1 Li, No«. 1-6, 8 
Nos. 1-4. 

Reports, 2S, 26, 27. 29. 

Retroipeative Glance. 18G2. 
Bnoii^ld Historique de Montreal : 

Uemoires ot doonments, IflSB. 
Ottatpa—Vepl. of Agrionltnre ; 

Ci^Qtril Expfrimeutal Fitrm, Bnlleliii 3. 

Report de 1' Bntomologiste, 168S. 
Field NatUTBllBta' Clab : 

TiansaotiouB, vol. i, li. 

Ottawa Natnnlist, vol. i, il, No*. 1-3, S-7. 
Qii«i<e— Literary and HiBtorioal Booiety: 

Transaotiona, new Bei., pta. 3, 6. 
Si. yoAns— Geologioal Bnrrey of NevtonDdUud : 

Report ot Progress, ISBl. 
To'Onlo — Canadian EntomolDgiat, toI. lYiii. 1-4. 
(.'sDadlaa Institute : 

Annual Beport, 1880-87. 

Canadian Joarnsl, aer. I, toI. i (laeks Feb., 'S3j, ii, Iii; Mr. % 
vol. i-iiv; IT, Nos. 1-4, 6-8; ler. 3, vol. i. Nos. 2,4, 5(ii| 
iii, Noa. 2, 3, 4; iv, t. ti. No. 1. 
Eolomological Booietj of Ontario : 

Reports, iii- 1 v. 
Hagnelioal Ubaerratory : 

Resalts of Heteorologioal Obaervations, lS64-«9, 1860-62. 

Abatnets of Uagaetiosl Observatlona, 18Sft-62, and parta ot ISBS-^ 
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Ouadalajara — Sooiedad de Ingenieros de Jali»co: 

Boletin, toI. i, lacking Nos. 11, 12. 
if eonco—MiDiBterio de Fomento: 
Anales. Tom. iii-vii. 

Boletin, Tom. i, laokiogNos. 1-7. 10 31, 38-5'». 76-B4; ii. lacking Noh. 
16, 45-49. 62; iii, lacking; No. 53; iv, lacking all after No. 154; 
Y, lacking Nos. 1 6; vi, lacking No. 197: vii, yiii; is, lacking 
Nos 2, 36-43; x, lacking all after No. 146. and all the Tolnmes 
lacking title page and index. 
Begistro Meterol. del Observ. Central del Palacio Naciooal, 1877, 

May 1-Jnne 30. 
Oontribntions to the Bulletin of Internat. Meteor. Observations, 
1377, March, May, June. July 16-31, Ang, Oct. 16-31, Not. 
Dec. 
Mnseo Naoional: 

Anales, Tom. i-iii, iv. Nos. 1, 2. 
Obserratorio Astronomico Nacional de Tacnbaya: 

Annario, iv-ix. 
Obaerratorio Meteorologico-Magnetico Central : 
Boletin, Tom. i, Nos. 1-7. 
Estndios de Meteorologica Comparada, Tom. i. 
Informe durante Los Anos de 1878 y 1879. 
BeTista Meteorologica Mensaal, 1878, Jan.-Jnne. 
Bevista Mensnal Climatologica, Tom. i, Nos. 1, 2, 5-17. 
Determinacion de la Longitado del Pendnlo. 
Bevista Cientitica Mexicana, Tom. i, Nos. 1-24. 
Secretaria de Fomento: 

Memoria sobre Iab Agnas portables de la Capital de Mexico —Antonio 

Peiiafiel 
Estadidtica General de 1 1 Bep. Mexic4na, Ano i, No. 1. 
Informesy Documentos relativos a Oomeroio, etc., Nos. 1-6, 17-22, 
26-35. 
Secretaria de Guerra y Marina: 

Presnpnesto de Egresos, 188S-89. 
Sociedad Cientifica "Antonio Alzate": 
Memorias, tomo i, Nos. 1-5. 8-11. 
Sociedad Mexicana de Geografia y Estadistica: 

Boletin, Tom. i, Nos. 1, 8-11; ii, ser. 2; Ton. It, Nos. 4, 5, 6; ix, 
Nos. 1, 2; xi, Nos. 1, 3, 4; ser. 3, Tom. ir; wi, Nos. 4-9; ser. 4, 
Tom. i, Nos. 1, 2. 
Besefia de los Trabaj^s Cientificos, Dr. D. J. 0. Bomero. 
Sodedad Mexicana de HistoriA Natural : 

La Naturaleza, ser. 1, Tom. i-Tii; ser. 2, Tom. i, Nos. 1, 2, 3. 
Zorotosa— Boletin de Estadistica del Estad. de Puebla. 
Seo. de Meteorl., Tom. i, Nos. 1-35, 39-47. 
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UNITED STATES 

A Ibatiy — Aibtoy lustitriie: 

Ptoceediugn, »ol ii, 

TranBiotioua, toI i, No*. 1, 2. 3, fi, 6; ii, p).. 1-13., iv-i 

MemorUl Ttibate to OrUliilo Memls 
Gfiologioai Survey ol New Votki 

Autiaa] lieport. iv. 
Kew Yark Slate AgricnUurnl Sociely: 

New Vork SUte Library: 

AMunRl B-'potl of Trnslees. 11. 56, 67, G8, 60. 
S ibjeot In'Ipx of tlie General Librflry. 1872 
New Yurk State Museum ol Natoral HiKtor;: 
RaportH oC tl]e BegenlH, 4. G, 6-16, 18 20-33. 
Bullaliu, vol. i. tioi: '2-6, 
Society (or the I'romoiiou of V»-ta\ Ariu iu IUg sinte of New 

TraUBaelioaa, t.<]. i-iii, ir, pt '2. 
Btale EntomologiBt^ 

Auutial Report, i, il, iv. 
Dniversity of the State of New York: 

III porta of Hrg<-atB, 65. 57, Gl, til. U.'l 71. 
J mAfrrt- Geology of MusBBcliUBetls. !i I eil. 1835. 
AnnafiJU—V. S. NbthI lustilate: 

PrdCPediugB, vol. i. Nc.b. 1, S; »iv. Nob. 1. 2, 3. 
Avgviia — ComtniBsioDi-r of FiHheries for MalDe: 

Beports, I8G7-6H. 
^aUi'more— Ameiican Ci emical Jourual. vol. i. No. I ; li-i 
JobLB Hopkiiw Cniveraiiy: 

AmeTiciin Juntual of Matben alics, vol. lii-vi 

Report of the Pvesiileut, 7, 10. 
CircularH, I, 3-2*. 24-47, 49-68. 
Be^jister. 1881-^ l'<H6-86, I8M~ST. 
Stadiea from Ibe BiolugionI Laboratory, to', i, No. 4; ii, ii 

Marylaud Acmlemy uf Soieiioe and Lileratnre 

TraoHiicliouB, vol. i, pi. 1. 
Peabody InBtitule; 

Annnal Beport, 3-7, 9-16, 18-21. 

Wallia fievern Tenckle, Diaconrae vn tbe Li's and CI 
Qeorge Penbody. 

FoQoder'H Letters anil PapsTS relatiDg to Hietory ap to II 
B^rtWrjf-Piltouia, vol. i, Kos. I. 3, 3, 4. 
UiiiVfTbity orCaliforuia: 

Aouual Beport of the Secrelarj to tbe Bo ird ot Beg<-nt 

lesj. 
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Board of Regents, Annual Report, 1875, 76, 77, '79, '80. Biennial 

Report. 1872-73. 1875-77, 1877-79. 
Building Stones of Gulifornia, 1888. 
Bulletin. 1-31, 3.V35. 
Courses of Instruction, 1888-^9. 
£. W. Hilgard, Alkali Lands, Irrigation and Drainage. 
Methods of Fermentation. 
Report of the Professor in charge, 1876-77, 1878-79, 1880. 1882, 

1884, 1S85-86. 
Report on Vitioultural Work. 1883-84, 1884-85. 
Circular. Testing of Materials. 
Christy, S. B.. L-tsses in Roasting Gold Ores. 
Library Bulletin, 1, 3, 4, 6-10. 
List of Recorded Earthquakes, £. S. Holden. 
Register, 1879-80. 1882-83. 1883-84. 1885^86, 1886-87. 1887-8H. 
Report, 1881-^2, 1882-84. 1884-86. 
Publications of the Lick Observatory, vol. i. 
Inaugaration of Horace Davis, President of the University. 
Fourteen pamphlets. 

^/oomtny^on— Illinois State Museum of Nat. History: 
Bull , i. 

Boston — Ameiican Almanac, 18.')4. 
American Oriental Society: 

JonruHl, vol. i, Nos. 1, 2, 3. 
American Academy: 

Proceedings, vol. i-xxiii. 

Memoirs, vol. vi, No. 1; xi. No. 1. 
American Quarterly Register, vol. iv-ix, xiii, xiv, No. 4; xv. No. 2L 
Appalachia, vol. i-iv; v, Nos. 1, 2. 
Association of American (ieologists and Naturnlis's: 

Rt-ports of First, S-coud and Third Meetings. 1840. *4l. '42. 
Annual of ScieutiHc Discovery. 185D. *5l. '52, *5J. 
Blue Hill Meteorological Observatory: 

Meteorological Observations, 18h6. 
Board of Trade: 

Annual Report, 1851. 
Bussey Institution: 

Bulletin, vol. i. Nos. 2-5; ii. Nos 1-4. 
Census of Massachusetts: 

Report. 1805. 
Commissioners of Inland Fisheries: 

Reportx. 1-6, 8, 9. 11, 15-22. 
General Court of Massachusetts: 

Acts and Resolves, 1860. 
Journal of Morphology, vol. i. pt. 1. 
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Uitgaziae of HortJcallore, *ol. sit. 

NsiT Bagland Magaziue. vol. Ti. No, 3. 

NoTtb Americnn ReTiev, Nob. 54-S7, Ea-63. 61-06. 107-169, 193. 

Omitbuligiat BDil OoloMiat, vol. xiii. No. G. 

Bi'ie nee Observer, val. i-*. nil inooiDiilete. 

Social; ol Civil Eagioeera: 

IteportB ot Comnjittee ou WeighiB and Meastireii. 18HT-S8. 
Sooielf of NutDTiil Biatoc}': 

AuDaal. 186ii-e9. 

Annual Reports, ISiST. 1863. I80O, 

Oenerat Qnideio the MiiHeam. 

Jooroal, vol i. Nok. 'i, 3; \i; Hi, ^.p. t-m>: ir, inc.; t. Nni. 1-3: ri; 

Ooonsiooal Papers, voU, i-iii 

Prooeediugii, vol. v^viii; x-xxiii xxiii. Nos. I. 3, 3; kit. No, I. 
ZoUIogicnl Sooiety; 

Quarter! J Journal, vol. i, Mob. 'J-t; ii; lii, Ko. 1. 
Arooiiyn — Eutomologicol Souietj: 
Bulletin, vol. i-vii. 
Entomologiea Amerionnn loln, i-ir, 
Bri oioi/fc— Society o( Notntnl Hist ry: 

Bulletin. Nob. 1, 2. 
fiu^af (I— Sooiety of Natural Hiatorj: 

Bulletin, vol i-iv; y. Nos. 1. 3. 
Cambridge— RnU)ia"\(igioa\ Clnb; 

Fsyolie, vol. ii ill, It, all incomplete: vol. t. 
HuTB^ College GIvervHtory; 

AddbIb, vol. i) ii. No. 3; iv, Nos. 1, 3; v-xij; liii, Not. 1, 3i xii; it, 

N». l;XTi: iviiiiviii, Hon. i-6. 
AnnaBl Report of Director, 32-43. 
Photographic Stndy of Solar IjpFotra; 

Animal Beports. 1, 3. 
An InvestiKBtion in Stellar Photography. 
A Flan tor the EiteoBion of Astronomical Basearcb. 
UbaerrationB of the Transit of Venoa. Deo 5 and 6, 1882 
Harvard Mapenm of Comparative Zoology: 
Annual Report of Carator, 1877-1866. 
Annnal Report of Trastees. 1862-1377. 
BalletiD, vol. i-iTii. 

Memoin, vol. i; ii; iii. ir; t; tI, No. 2) vii. No. I; Tiii; ii, Nob, 
I, 2, 3; X, Noa. 1-4; li, No. I; xii: xiii; xiT. 1, p(. 1; it; iTi, 
Noa. 1, 2. 
Harvard UuiTeraitj; 
BaUetin, 6-37. 
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Peabody Museam: 
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C%afii/N%fi— Illinois State Laboratory of Nataral History: 
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Chapel i/O^— Elisha Mitchell Scientific Society: 

Jonmal, vols, i-iv, t, pt. 1. 

Memoir of Rev Elisha Mitchell. 
Cftarfeslon— Elliott Society of Natural History: 

Proceedings, toI. i, pp. 1 -104; ii, pp, 1-120. 
Soathem Quarterly Review. Nos. 2, 4, 5, 7, 8, 15, 17. 
Chicago — Academy of Sciences: 

Annual Address. 1878. 

Bulletin, vol. i, Nos. 1-4. 

Proceedings, vol. i. pp. 1-32. 

Transactions, vol. i. 
American Journal of Microscopy, vol. i. No. 3. 
Clnciiinali— Drugs and Medicines of North America, vol. i, ii, Nos. 1-5. 
Ohio Mechanics' Institute: 

Scientific Proceedings, voL i, Nos. 2. 3, 4; ii, Nos. 1, 2. 
Quarterly Journal of Science, vol. i, ii. 
Society of Natural History: 

Journal, vols, i-x; xi. 1-3. 

Proceedings, No. 1. 
Zodlogical Society: 

Annual Reports, 8, 9. 
Cieue2aii<i— Annals of Science, vol. i; ii, March, April. 

Oo/nm&n^—State of Ohio Geological Survey: 
Geology, vols. i. ii. 
Palnontology, i, ii. 
Maps, 1873, 1874. 

Report of Progress, 1869, pt. 1, 2, 3. 
Message and Annual Reports for 1865, pt. 1. 
Annual Report of StatUtics. 1869, 1872, 1875. 
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ProceedingB, vol i-i*. 
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T3. T*. V, va. X, Z. 
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Report, 1. 
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Anuaal Report, 3G. 
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Newark— "Sew Jersey Historical Society: 
Proceedings, vol. i-v. 
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Aominl Ropoit of llie Secreliiry. 1883, ii, 18S4, ii. 
IllumiDBtioD and Bencoimge of ibe CoastB of Frauoa. ItefBnQd. 
lot' roceaiiic Itnilroads and Canals, Davin. 

Problem of Inleroc. Com. by way of the Am. ItttbrniiB. BuIlifHQ, 
Anntml Report ol the Bnreau of Steam EngiaeeTing. ]883, 18SC. 
Hepott on the "SieBta" •'Anthracile," "Leiln" ■■Terlelto." 
Hfi-ieiiio Bud Medical Beporls, 1870, Yol. It. 
Iteport of Snrgeoti-Geiieral. I8TD-1S8I, ISSJ. 
War Department; 

Offleiul Army Kogister. 1852-1867. 1850. 18fll. 18C3, IBOB, IS70, 

Annaal Baport, ISU-S. 

Wkf In Bnrape, Baport, 1864-lSH. M^J. Biohud DaUMd. 

Vu ia Sniope. Bapori of IbJ. AUrad Hordwid, IMO. 

^ortUoatlona of To-Day, ISSi. 

Hadioal BUtUUra of the Armjr, 1839-1664, 18SIt-1869. 

Medical IjtatiijticH of the Barean of the Frov. Manhal, Tol. i. ii. 

Medical and Surgical HiBlorj o[ the War of the Sebettion, Medical 

vol. Ft. ), ii, iii; Siiig. toI. i, Ii, hi. 
Condnot of the War Rep, of Joint Committee, Ft. i-iii, Sopp. Pt. i. 
Map of the Atlanta Campaign, i-v; Gettyabarg, 3 mapa; Map ot the 

operations of the Armies of the Potomac and the Junes, Maj 

4, 18M-April9, 1865. 
BeportB of Inspection. 1877, Oen.'s Sheridan and Sherman. 
BepoTt of the Chief ol Ordnance, 1873, 1875, 1877-1887. 
Report ol the Gun Foundry Boatd, 1884. 
Memoranda of the Gun Foundry Board, Nob. 17, 16. 
Engineer Department: 

Annual Report, Chief of Euj^neers, 1368, 1869-70, 1870, lS7fi, i. and 

app. 2; 1876, i, ii, iii; 1877, i, ii; 1878, i, ii, iii; 1879, i, ii. lit; 

1880, i, ii, iii; 1861, i. ii, iii; 1882, i, ii, iii; 1683, ii, iU; 

16S4, i, ii, Iii, It ; 1685, i, ii, iii. It; 1886, i. ii, Iii; 1687, i, U, 

iii, IT. 
ProtMBional PapeiK, No. 4, 15, 16 Sapp., 20, 21 Snpp., 21, 35. 
Heap. Report on Inteinatioual Eihlbition of EleotrioitT, Paris, 

1881. 
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Wright. Biver and Harbor ImprovemeDts, 1879-1883. 

Williamsoo & Heuer. Report on the Removal of Blossom Rook, 
1870. 

Buffaer. Lines of Commanioation between Son them Colorado and 
N. New Mexico, 1876. 

Abbot. Hasty Notes on Military Engineering in Eorope. 

Newton Jk Gillmore. Pressure of the Blast from 15-inch Smooth- 
Bores. 

Guarasci. Coast Defense of the Gulf of Spezia. 

Houston. Method of Sinking Cribs, 1874. 

Hofer. Contributions to the Theory of Blasting, i, ii. 

Mackenzie. Current-Meter Observations in the Mississippi, 1879. 

Mendell. Blasting Operations at Lime Point, Cal., 1868>9. 

Gillmore. Experiments for the Preservation of Timber. 

Magnire. Professional Notes. 

Reclamation of the Alluvial Basin of the Mississippi, 1875. 

Indf X. Analytical and Topical to the Reports of the Chief of Engi- 
neers, etc., 1866-1879. Robert. 

Papers on Practical Engineering, 5, 6, 7, 8. 

Wheeler 3c Lockwood. Prelim. Rep. of a Reconnoisanoe through 

Southern and Southeastern Nevada, 1869. 
Lydecker. Reconnaissance of Lava Beds, Oregon. 

Humphreys and Abbot. The Physics and Hydraulics of the Mis- 
sissippi River, 1861. 

Hilgard and Hopkins. Reports upon Specimens obtained from 
between the Mississippi and Lake Borgne 
U. S. Commission of Fish and Fisheries: 

Report, Parts i-xiii, 8vo. 

Bulletin, vol. i-vii^-. 

The Fisheries and Fishery Industries, Sec. i, 1 vol. text and 1 vol. 
plates; Sec. ii, 1 vol. 

Report on Medus». 

The Actual Condition of the Question of the Fisheries, 1867. 
Department of Agriculture: 

Annual Reports, 1862-1837. 

Reports of Commissioner, 1885-1887. 

Special Reporto, Nos. 2, 4-8; 10, 11, 12; 16-40; 42-46; 49-56; 58-61; 
63, 64, 65. 

Miscellaneous Special Reports, 1-10. 

Chemical Division, Nos. 1, 4-7; 9-12; 13.pts. 1, 2, 3; 14-19. 

Division of Statistics, New. Ser. Nos. 1, 4-10; 12-32; 34-57. 

Bureau of Animal Industry, An. Rep. ii. 

Division of Entomology. Bull. 1, 2, 4, 5, 6, 8-17, 19. Periodical 
Bull. Nos. 1-5. Rep. of The Entomologist, 1885-1887. 

Hubbard. Insects Affecting the Orange. 

Comstock. Report on Cotton Insects. 
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BoUoioal Division. Boll. I, 2, i-7, tomotogj', Boll. 1,^. R^rT" 
or MyoologiBt, 1886, Beport o( tbe Chief oi the Section o( 
Vegetable Palholog;. 

DiTuion of ForBBli)'. Ann. Rep. 1977, IS78-7ft; 188i, 1886, 1887. 

bqh. 2. 

Dfreotory of Depoilmeiils, Boards, SooietieB, Colleges, el o. Snpp. 

lo the Geueral lodei of Agr. Rtp. 18T7-ISS6. 
BepoTt of the Nanibeni aud Vatnei of Farm Auioisls. 
Commerce and NaTigatiou^ 

ReportH, 1S,';0, 1853, 1S5S. 1858, 1860-62; 1865, 1870-72! 1879, foi- 

eigD, iDtetual.) t8J4, Int. li 18flS, Foreigu, luternaL 
Coumerciftl Relalious. 1364, 1665, I87U. 
Depaitmeut of the laterioi: 
Poslo. Mineral Watets. 

11. 8. Eutomological CoromiBBion, Bop. i-iv; Ball. 1-7. 
CensitH of the Uniteil States: 

Eighth Censnt. Popalntiau, 1 Tot.i HauiitaolDrere, 1 vol.; Agri- 

calture, 1 voL; Uortnlil; aod Miao. Statistica, 1 vol. 
FielioiiDar; Report, 1 vol. 
INintb Censns. CompeDdiam, I vol,, 8vo,; Vital StalisticB. 1 vol.; 

Fopnlatioti and Social Statiatioo, 1 toI.; Wealth and Indnatrj, 

1 Tol.; StHtiitical Atlai. 
T«)th CeniiiB. Vol. ii, iv-ii, lii, atlu and (liaerainB; xiii-tvi; iviii, 

IX. Population, I vol.; Agricultnie, 1 vol. The Ojstei Id- 

dnstry— Ernest IngerHoll; Statiatioa of Iron and Steel Produo- 

tion— Bwallc. Btatbtioe of tbe Fiodnolion of the Praoiott* 

Metala— King. 
Extra Cenani Bnllatin— Areas of the United Btatea. 
Atlas to Beport on Foreat Trees. C. B. Sargent. 
Uap of Alaska and Adjaining B^ons. Ivan Petroff. 
Patent Office: 

Annaal Beport of the Oommisaioner, 1S48, 1S49, ij; 18S0. ii; 1661, 

ii; 1852-3, i, ii; 1853, ii; 1S56, Agr. 1 vol. AHa and Mannf, toL 

iii; 1867, Agr. 1vol., Meoh. i, Ui; 1853, Agr.; 18fi9, Agr. 1 Tol, 

Ueob. i, ii; 1860, Agr. 1 vol., Ueoh. i, ii; 1861, Agr. 1 vol.. 

Arts and Mannf., i, ii; 1862, i, ii; 1863, i, ii; ISM, i, U; 1S66, i, 

ii, iii; 1867, i, iv; 1868, i-iv; 1878-188*. 
Official Oazette, vol. xlii, lacking No. 21; xiv, it, ivi, lacking No. 

16; ivii-iii; IX, laokiDg Nob. 20, 21; iii, ixii, lacking So. 11; 

ixiil, lacking Mo. 26; xxiv-iivii; iivili, laoking Noi. 1, 1, 5; 

iiii-xlv. 
Alphabetical List of Fatanteea, 1878, Jan.-Jnne, 1S80-I887. 
Tnaaary Department : 

Repoit of tbe Beoretary, 1861-2; 1866-7; 1868-9; 1861, ISeS-lSSif 

1SB6, i, ii; 1886, 1, ii; 1887, 1888. 
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Comptroller of the Correnoy, Annual Report, 1880-1886. 

The National Bank Act, 1885. 

International Monetary Conference, Paris, 1878. 

Monetary Commission of the United States, Reports, etc., vol. i, ii. 

Report on the Metric System, 1879. 

Report of the SiWer Commission, toI. 1, ii. 

Annual Report of Director of the Biint, 1875, 1876, 1878, 1880-1887. 

Synopsis of the Decisions for 188 i 

National Loans of the U. S., Joly 4, 1776-Jnne 30, 1880. 

Summary Statement of the Exports and Imports, 1885-6, Nos, 6, 7, 

8, 9; 1886-7, Nos. 1, 6-12; 18S7-8. Nos. 1-12; 1888-9, Nos. 1-4. 
Statistics of the Foreign Commerce of the U. S., Ann. Rep., 1888. 
Browne and Taylor. Mineral Resources of the United States, 

1867, 1868. 
Raymond. Mineral Resources West of the Rocky Mountaios, 

1870-74; 76. 
Report of the First Diy. Nat. Currency Boreau, 1864. 
Report of Director of the Mint on the Production of Qold and Sil* 

ver, 1880-1886. . 
State Department: 

Annual Report of the Secretary for the year ending Sept. 30, 1858. 
Report on the United States with all Foreign Countries, toL ii, iii, iy. 
Documents Relating to Transactions at the Negotiation of Qhent^ 

1822. 
U. 8. International Exhibition, Phila., 1876, Rep., toI. i-ix. 
Vienna Internat. Exhibition, Rep. of the Commissioners, Tol. i-iii. 
Paris Exposition, Rep. of the Commissioners, toI. i-vi. 
Report of W. P. Blake on Precious Metals, 1869. 

Consular Reports: 

Nos. 60, 61, 62, 64, 65, 68, eS%, 69, 70, 73-86; 88, 89, 90, 93-96. 

Index to Noe. 1-59. 

Forestry in Europe. 

Reports from Consuls. 

Bi-metallism in Europe. 

State of Labor in Europe, 1878. 

Technical Education in Europe. 

Bureau of Education: 

Circulars of Information, 1871, July, Sept.; 1872, Jan , June, Not.; 
1873. Nos. 2, 5; 1874, No. I; 1875, Nos. 2, 3, 7, 8; 1881, Nos. 1, 
2, 3, 4; 1882, Nos. 2, 3; 1883, No. 3; 1884, Nos. 1-7; 1885, Nos. 
1-5; 1886, 1887, No. 2. 
. Report of Commissioner, 1870, 1873, 1876-1879; 1881-1885. 
Public Libraries of the United States, pt. i, ii. 
Special Report on Condition of the Schools, District of Columbia. 
Mijoellaneous pamphlets. 
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Beport on Bduoation iu Alaska, tibeldon JKoksDn. 
Indian ASaira: 

Add. Bep. Board ol CommiBFiiolierH. i. ii, 

lt«pott of CoDimifltiouerg, 1B66. \HQ8, 1870. 

Report of Rev. JededUh Uorae, 1S20. 
tieoerHlLaad Office: 

Add. Rep, uf the Commiwioner, 18S1~1S76, kud MiLp ot tbe United 
States. 
Lite SnTJag Service: 

Revised ReguUlioua, 1834. 

ADunal Report of Uperali'iDt.. 18S1-1881. 
IntBinal RoyeDue; 

.^nnuiil Report of the CommiBBloDBt, 1870, 1871. 1880-1885, 
Atloroey-Oeuoral. Auunal Reporl, 1878, 1879, 
Poitmiuter-OeDeml. AddqbI Report, \$10. 

List of Post Officoa in the United Staten, 18G2. 
MeBBigo end DouomeotB uud MisceltaaeoaB Pabllcatlous: 

IMS, 1867-8, i. ii, iii; 1858-9, Abridg,[ 1839-80, Aliridg.; 186i)-6I, 
pt. i; 1862; 1864-6, Dept, o( State, i. ii, iii, iv, Navj Dep., 
Abridg,; 1865-6, Abridg.: 1868-7, lut Dep , War Dep., Nftty 
andP, O.; tS6T-8, State Dep,, i, ii, Ahridg,; 1868-9, Abridg.i 
18G9-70. Navy. P. O.-Int. Dep.; 1870-71, Abridg.; 1871-2, 
Stale Dep, Nftvy and P.O.; 1972-3, Abridg.! 1874-5, Abridg.) 
1878-B. State, Navy, P. O., War, Vol. i, pi- 1; ii, pt8. 2, 3, iii. 
Interior, i, ii, Map and Views lo aeoompaDy. 185ii-7. 

OoDgresiloDal Diraotory, 13d Ooogresa, Sd Seasion, Ed. 1, 2; 39th, 
2d, SeBBLOD; 40tb, lat and 2d SessioDs; 41st, 2d Session; 42d, 
iBt Seaalon; 44tb, lat Seaaion, Ed. 2, 3; 2d Session, Ed, 2, Jan. 
15. 1872. 

Condaot of the Wnr. Beport ot Joint Committee. Part i, U, iii, 
BDpplemeDt, Pt. i. 

President's Message. December, 18611. 

Lava of U, S. Interual Revenue, 1866. 

Relations i.f U. S. vitb N. W. Brit. America, 1862. 

Report ot U. S. Qtaut. 1864-1865, 

Acta aod Besolalions, passed at 3d Session of 4Ut OoDgress and 
lat SeaaioD of 42d Congreaa, 

Laws passed, 1st Session. 3Sth Congress, 1863-1. 

Statiatioal Abalraot, 1S87. 

Case of the Black Warrior, 1854. 

Alabama Claims, Case ot the United Slatea. 

Arbitration, Trlbanal at OeQeva, British Case, vol. i, ii, iii. 

Beconatrnotiou. Report ot the Joint Committee, 1866. 

Cnstoms and Navigation Lava, general regniationa nndei 1884. 

Oustoms and Navigation Laws, bill to amend and oouwUdAte. 
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Annual Report of the Com. of Pensions, 1888 

Rep. of the Joint Special Com. to investigate Chinese Immigration, 
1877. Part i. ii 

Roll of Honor, vol. xii, xiii, xxv. 

Alphabetical Index to places of Interment, and Deoeaaed Union Sol- 
diers whose remains have been removed to National Cemeteries 
in the Southern States. 

Memorial Addresses: Henry Winter DstIs, Solomon Foote. 

Addresses on the Death of Hon. Jacob Collamer. 

Labor and Capital, Invest, of Senate Com. on Education and Labor, 
vol. i-iv. 

Annual Report of the Interstate Commission, i . 

The War of the Rebellion, Ser. 1, vol. xi. Pt. 3. 

Constitution of the United States. 

Barclay's Digest. 

Report on the Causes of the Reduction of American Tonnage. 

CENTRAL AMERICA. 

San Jot de Costa JRka — Museo Naoioual: 

Anales, Tom. i, 1887. 

Biologia Centrali-Americana, Listas de las Plantas. 
Ministerio de l«omento: 

Aunuario Estadistica, Tom. iv, 1837. 
Seoretario de Estado: 

Despachos por el Congresa Nacional, 1865, 1866. 

CUBA. 

Habana—AotLd. de Cienoias M^dioas, F(sicas y Naturales : 
Anales, Tom. ii. 
Real Sooiedad Eoonomico : 

Memoires, No. 97; ser. 2, No. 5; ser. 3, Tom. ix., 4-6 ; x., 1-4. 
Juntas Qenerales, 1859, 1862. 

JAMAICA. 

Kmgtion — Society of Arts: 

Vol. i, lacking No. 7, ii, iii. 

SOUTH AMERICA. 

ARGENTINE REPUBLIC. 

Cordoba — Academia Nacional de Ciencias: 

Actas, Tom. iv, No. 1 ; v, Nos. 1, 2, 3. 

Boletin, Tom. i, No. 1; ii, lacking No. 2; iii-ix, x, Nos. 1, 2; xi. Not. 
1,2. 
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EipediciOD al Rio Negro. (PnUgonia), pt. i. ii. iii. 
OffleiuB Meteorologioa Arijeutina: 

Analei, Tom. i, 1878. 
fiufntu jlin-i-Unseo Publioo: 

AnaleB, Tom. iii, Nob, 1. 3. 
Sooiedut Cientitlca Argeotina; 

Angles, vi, Nob. 2, 4, 5, 6; vii, No, S; it. Nob. 4, G; xii. ixii 

iDBtilato Geogratioo Argontiuoi 

Boletin, Tom. TJii, Noa. 5-12! ii, Nob. 1-10. 
Govemment: 

Primo Censo QeDsral de la Provincia de SaotB Fi. Libro, i. 

Segnodo lutorme, Departemeoto da KdcaelttB, 1858. 

loforme Bobro Dreaag<> — CIobobb— Provision de AguB 

CHILI. 

Suitiaga — Dentsob, WisBenach. Verein: 

TeTbandlnngeu, Band i. 
nnivenidad de Chile; 

AdiIsb, 1843-49; 1S50, laokiDg Deo. No. titlepatte and ludei; 
Uokiug titlepng« and index; ISJS. Nua. 1, 3; ISiT, IS62, J 

R. A. Fbili|>pi, Lob Tibiirones, eta., de Cbil«. 
BeTiEta de Cleuoias e Letraa: 

Tom. i, No. 1.4. 
ObaerTBtorio Naciounl: 

Tom. i, 1809. 
ObBerraoioiiB UstcoTologicaB, 1S73-16SI. 
QoTemment: 

DiaonraoB en lai Sesionea del CoDgreso, 1859. 

Memoiia de Departemenlo de Hadeoda, 186S. 
Folparaiio — OoTernment ; 

Eatadistioa Oomeroial de la Repablico, 1673, 1675. 

BBAZIL. 

Sio de i/antfro— Uaaeo Naoional: 

Arohivos, Tom. i, ii, iii. It, *, <ri, vii. 
Eaoola de Minaa: 

AunaleB, No. 4. 
ObaerTBtorio Meteorologioo: 

Bol. Mensna, Tom. i, ii. 
loBtitato HJBtorioo, GeograGoo e Ethaografioo; 

ReTiata Trimensal, Tom. iiTii, No. 1; ilii, No. 3, iIt. 

ApontamentoB, Hiat., Oeog., Biog., Gatat. eNoticioaQB da ProvinoU 
de B. Paulo, Tom. i, ii, 1879. 
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PERU. 

^ima—Sooiedad "Amantes de la Cienoia:*' 

La GaoeU Cientifioa, Tom. ii, 11-12; iii, lacking Kos. 7. 9. 

VENEZUELA. 

Carocoi— Qaceta Cientifioa de Venesaela: 
Ano. i, Num. 5, 6, 7, 8, 9, 10. 

ASIA. 

Shanghai— BoyaX Asiatio Society (N. China Branch) : 

Jonmal, vol. i. 
Bom^y— Royal Asiatio Society (Bombay Branch): 
Jonmal, yol. iv, No. 16; ▼, Nob. 18, 19. 
Qeographioal Society: 
Jonmal, May, 1840. 
Proceedings, Sept. -Nov., 1840. 
TranfMctions, vol. viii. 
Natural History Society: 

Journal, vol. ii. No. 4; iii, Nos. 1, 2, 3. 
CalctiMa— Asiatic Society of Bengal: 

Journal, 1862, Nos. 1, 3; vol. xliii, lacking No. I of part ii; zliv, zIy, 

xlTi, xlvii, lacking No. 3 of part i; zWiii, zliz, l, li, Hi, liii, Ht, 

1y, lacking plates 8, 9 of part i; Ivi, lacking title page. Index, 

etc., of part ii; lvii+. 
Proceedings, 1874, No. 10, 1875>]8S8+. 
Sketch of the Northern Balochi Language, M. L. Dames 
Maithili Language of North Bihar, pts. i, ii. 
Centenary Review of the Researches of the Society. 
List of the Periodicals and Publications in the Library. 
Descriptions of New Lepidopterous Insects from the collection of 

the late W. S. Atkinson, pts. i, ii, iii. 
Survey, Geological, of India: 

Records, vol. i-zz, xzi, Nos. 1, 2, 3. 
Memoirs, vol. iv, v, No. 2; vi-zzii, zziv. 
Manual of Geology, Park i, ii, iii, iv. 
Catalogue of Siwalk Vertebrata, pt. i, ii 
Catalogue of Prehistoric and Pleiooene Vertebrata. 
Palfeontologica India: 

Ser. I, III, V, VI, VIII, Vol. i, ii, ports 1-4; iii. iv. 

Ser. II, XI, XII, Vol, i, ii, iii, iv. 

Ser. IV, Vol. i, pts. 1, 2, 3, 4, 5. 

Ser. VJI, IX, Vol. i. 

J?er X, Vol. i, ii, iii, iv, pts. 1, 2, 3. 

Ser. XIII, Vol. i. Text and Plates. 
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Dthra Dait — Orett Triffonomatricnl Survey of India: 
Acoonnt of Opemtlong, Tol, i, ii, ili, iy, iva, v, 



T'Ojtia—Dentscbe Genell. t. Nst. ii. YolkenkDnde OatnaieuB: 

MittbeiliiTigeD, vol. i, ii, iii. lv-(-. 
Imperiftl UniTBreity; 

Memoirti, No. l, Q. 

Journal, vol. i. 

Reports nil d offioial letters to Hornoe Cspron. 

Cfllendtr for the year, 1887-S8. 

Calendar of tli« Departments of Lav, Soieuce and Lit»rntiire, 
Surrey Gaolofjlca] oL Japan: 

Repotta of Progress, I87S, 187!). 

BuTTey of tbe Oil Lands, Fhfl and Second Y(>ar'B Progreis. 

Yeaao Coals. 

Yeaao Gold Fields, 18T4, 187o. 
Seixmological Society: 

Tranaaotiona, toI. iii, !v, «, vii. Nob. I, 3; ix, Nos. 1, 2; i, m, ill. 
Yokohama— Asiatic Society of Japnn; 

TmnaMtiong, vol. vi, li. No. 2; iii, xill, it, ivi, No. 3. 

J.WA. 

Balmna— Bal. Genoots. van Rnnsf, en WetGuschnppen: 

Notnlen Tan da TeTgaderingen. Deel. Mx, x, lackins Nob. I, 2, S, 

Verbandelingeii, DeeL ixTii-iiiiT, luvii, iiiTiii. xxiii Mo. 1. 

TidacbTilt Tor Indiacbe Taal-Land-en Tolkfnkaoile, DeeL vi. No. I, 
yii. iTii, iviii, lackiug parts 5 and G, lii-iiiT. 

Terslag. van eana Terzameling Maleiaahe, Arabiscbe, eta. 

HnndBohriften, 1877. 

CatatoguB der EtbnologiBcbe Afdeeling van bet mnaeum, 1677. 

Bibtiotbek Catalogus HyBtematicDs, ed. all., 1853. 

Tweede Tervolg— Catalogna, 1877. 

Codicnm Arabiooram, 1873. 

Oedenkboek. 

Boekweiken, i opgava. 

Alphab. Liajat van Lund en Audere Eaarten, 1873. 

RalalogQS der Ethnologiache Afdeeling, 1868. 
E. Natnnrkniidign Vereen. in Ned.-Iiidiei 

Natnnrkandige Tidjaoiirift, Deel. xnii, ili, ilvi, ilTii, 
Magoetisob. and Uetaorol. ObserTatory: 

Obflerraliong, vol. i-vii, ii. 

Begenwa&ineuiingea in NederlandBob India, Jaargang. vili. 
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GoYemment of Java: 

Die Triangnlation von Java, Abt., i, 1875. 

Manila — Oomision de la Flora Fores tal de Filipinas: 

PhanerogamsB CnmingianaB Pbilippinammy 1885. 
ReTision de Plantub Yascnlares Filipinas, 1886. 

AUSTRALASIA. 
AUSTRALIA. 

NEW SOUTH WALES. 

Sydney — Aastralian Masenm: 

Oatalogne of the Stalk and Sessile-eyed Grastaoeaus. 

Catalogue of the Eohinoidea. 

Catalogae of the Hydroid Zoophytes. 

Catalogue of the Birds, Part i, Acoipitres. 

Catalogne of the Mednsss of the Aastralian Seas, pts. i, ii. 

Catalogae of the Fishes, pt. i. 

Skeleton of a new Sperm Whale and some aooonnt of a new genas 
(Euphysetes) of Sperm Whales. 

Report of the Tmstees, 1885, 1886, 1887. 
Linnean Society of N. S. W.: 

Proceedings, Vol. i-x; Ser. 2, vol. i, ii, iii. 

List of the Names, etc., of Contribators to the First Series. 

Catalogae of the Library, 1886. 

Record of Proceedings of the Dedication of Linnenn Hall, 1885. 
Royal Society of N. S. W. : 

Journal and Proceedings, vol. xix, xx, xxi. 
Government of New Soath Wales: 

New South Wales: The Oldest and Richest of the Australian Col- 
onies, 1873. 

Results of Double Star Measures made at the Sydney Observatory, 
1871-1881. 

Meteor. Observ., 1876-1886. 

Results, 1885. 

Rain and River Observations, 1884-1886. 

Physical Geography and Climate. 

Report of the Board of Technical Edncation, 1886. 

Calendar of Sydney Technical College. 1875. 

Mines and Mineral Statistics, Ann. Rep.,;8vo., 1875. 

Geological Sketch Map, 1875, 4 sheets. 

Notes upon the History of Floods in the River]Darling. 

Notes upon Floods in Lake George. 
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QUEENSLAND. 
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A&nalea xiv. 
Llmo^e*— Congr^a Soientifique de France. 26th Seaaion, 1859, 
Lyon — Aoad^mie dea Soiencea, Belles-Lett rea et Arta: 
M^moires, Tom. xili, xxvi, xxvii. 
Sooi^tf Botaniqne: 

Aniialea, voL li-ljii. 
Bulletin Adu^ iii, iv, v. 
Soai4l£ d'^tades Sclentitiqasa: 

Balletiu Tom. i-iv. 
UoB^e d'Biatoire NatnreUe: 
Arahivea, vol. i, ii, iii, iv. 
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Melt — Aoad^mie Imp^riale: 

M^moires, toI. zliii, xHt, pt. i, ii. 
Notice RelatiTe k la Gnltare da Tabao dansle D^partement de la Moselle, 

parM. 8. Diea, 1861: 
Soci^t^ d'Histoire Natnrelle: 
Bnlletio, ser. 2, yoI. xy, xvii. 
M^moires, Gabiers i-ix. 
MotUpeUier—AoAd^mie des Sciences et Lett res: 

li^moires de la Section de Medeoine, Tom. iii. Nos. 1, 2, Section dea 
Lettres, Tom. iii, No. 1; Section of Sciences, Tom. It, Nos. 
1.2. 
Soci^t^ Arch^logiqne: 
Pablioations No. 22. 
^aney— Academic de St&nislas: 
M^moires 1857, 1858. 

Or(ean« —Soc. d*Agr., Sciences, Belles-Lettres et Arts: 
M^moires, Tom. xii, Nos. 3, 4. 

ParU — Academic TKoyale) des Sciences: 

Recneil des Pieces qni ont Bemport^ Le Prix, vol. i-ix. 

(Eavres Completes de Laplace, Tol. i, ii, iii. 

Passage de V^nas snr le Soleil, Becaeil de Memoirs, Rapports, etc.. 

vol. i, pts. 1, 2 and Snpp. ; ii, pts. 1, 2. 
Comptes Rendas Hebdomadaires, Tom. i-xvii, xviii incomplete, xxi 
incomplete; xxii-xxx, xxxi incomplete ; xxxii, xxxiii, xxxvi-xxxTiii ; 
xxxix incomplete; xL-xLiii; liv incomplete; xlt-xlIx; l incom- 
plete; Li incomplete; iii incomplete; ut, lt, ltI, Lxi-Lxix, 
civ, cvi. 
Annales de Chimie et de Pbysiqne: 

Ser. 1, vol. XX. Ser. 3, vol. iv, ▼, vi, xxi Sept. et Oct.; xxiii May; 
xxiv, xxvii Sept. 
Annales da Genie Civil: 

VoL ▼; vi, Nos. 1-5, 7, 9, 12; vii; viii, lacking No. 12. 
Annales des Mines: 

Ser. 6, vol. ix, x. No. 6; xi. xii; xiv. No. 6. 
Annales des Sciences Natnrelles: 

Ser. 1, Tol. i, ii, iii, iv, lacking No. 1; v-ix. Atlas, vol. i, lacking 
pUtes 22, 24; ii, iii, lacking pi. 5, 6-12, 22-32; iv, lacking pi. 
16; ▼, lacking pi. 1; (vii, viii, ix) lacking pi. 3, 4. Ser. 2, vol. 
i-v, vi, lacking No. 2; xxiv, lacking No. 4, xxvii, lacking No. 4. 
Ser. 5, Zool. vol. vii-xii, Bot. vii, viii, ix, Nos. 2, 3. 
Soci^t^ Entomologiqae de France: 

Aunales, ser. 4, vol. vii, viii, ix, x, pp. 1-561; ser. 5, vol. i. 
Soci^t^ d*£tbnograpbie: 

Annuaire, 1875, 1876, 1878. 
Actes, vol. vii. 
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Sooi^lo da G£ogittpliie: 

Cumpte-lieuda. ISBS, laolcing No. 17; 1S8T. lacking Vo. 4i IBS^ 

BullBtiii, set. 3. fol. lii, No. 15; ae\: 1, V..1. Hi. Ko. 16; ix. N{ 
S:i, M; I, No. 55) «er. T, vul. Til, viii, ii. 

Appal ail PuWic 

Lute de Membi'eB, 1873. 
S 'Oiel^ LianfeDQe; ScADae P<ilili(]tie Doc. 28. I6S1. 
Sooi^t^ Imp. d'Uorlipulture^ 

AonaleB, Yol. xliv. 
SocUU dM Soienoes NaturelleN de Seine et Oi»e^ 



MemoiiH, toI, 
fiaoi^U AMdetoiqim ludi 



iii. 



-Cliin^ 



Bulletio, ier. 2, vol. i, ii. 
M^moiieH. vol. i. 
Aotes, Oot., 1S7T— Juia, 1H79. 
Lm ExploratiauR da Cambodge- 
BeliitianB Commerciales veatre 
aiou. 



La I 



a et La Binuaaie- 



LaLuiuiet Eleotiiqae, lol. i-iviii. aad index to vols. i-x. 
Bevue lateriiatioDnle de l'£:lactricilt, vol. i-vil. 
Berne Internationale de rKueeigument, vol vi, Noa, 3, It 
8oci£E^ Pbilomathique: 

Bulletiu, vol. v. 
SooifiW Nnliouale dea AniiqnnireB do FranoA; 

IfemoiKS, Bet. 4, Tom. i. 
tlooi^t^ dea S«ienoeii de Nanoy: 

Ser. 2, Tom. ii, Iabc. 31. 
8oci^l£ M^t^orologiqne de France: 

Anunaiie iii, viii; Table', ISiS. 
Soci^tc Imperiate ZooloRique d' AcclimntatioL : 

Bull., Tom. 1, No- 1; iii, No. 2; iv, No. 1; vi. No. 6; ix, K 
Nob. 2-5. 6er. 2, Tom. viii, Ko. 11; ix. No. 8. 
Soci^t^ Zoologiqne de France: 

Bnlletin, vol. i, No3. 1. 2, 3; ii. No. 6; li. Noa. 1-4; iii and 
complete, 

Nomenclatnre dea Etree Organ ia^. 

Stainlaet B^glements. 
Bevae et Magaeiu de Zoologie: 

Ser. 2, vol. li. Nob. 1, 9-12; iv, Noe. 1, 2. 
Journal deConchfliologie: 

Vol. liii, liv. IT], Nos. 1-3. xvii-xivii, iiiii-iixiT, iiitIj 
Index to the First Twenty VolnmeB. 
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OoTernment: 

S atistiqae de U Fraoce, Tom. t'A. 1877. 

Departmente de la Gironde, Proofs- Verb mx des Deliberations de la 

Conaeil Qeueral, 1859. 1860. 
Diplomes et Charles de ri*)poqae MerovingienQe, Livr i-T fol. 
Carte Geologiqne de la FratiC:*. ExplicatioQ vol. ic, Atlas i, ii. 
AnDa.iire M^teorologiqne de la Frauce, Aun^ ii. iii, iv. 
CoDDaissance des Terns oa de.n Mouvemeus Celestes, 1S37. 
Voyage of the Venus: 

Atlas Pittoresqne, 89 plates; Botaniqne, 24 plates. 

Voyage of the Astrolabe: 

Hist, da Voyage, vol. i-v aud Atlas Historiqne. 

Pliilologie, 1 vol. 

Hotany, 1 vol. and Atlas. 

Zjjlogy, vol. i-v. Lepidop^tres, Cjleapt^res aud Atlas. 

Voyage of the Bouite: 

Zoologie, vol i, ii, and Atlas of Colore! Piates. 

Zoophytologie, 1 vol. and Atlas of Colored Plates. 

Botauique, lutrod notion, pts. i. ii, aud vol i ( Crypt ogames), 

aud Atlas. 
Relat. du Voyage, vol. i, ii, iii and Atlas Historique, 100 plates 
Observationes Meteorologiquee, vol. i, ii. 
Observationes Maguetiqu s, vol. i, ii . 
G^ologie and Miueralogie, 1 vol. 

/?oii«ii— Societe des Amis des Sciences Naturelle.s: 

Bulletin, 18^6, Nos. 1. 2; 1887, Nos. 1, 2; 1888. No. 1. 
Academie Roy. des So. Belles -Lot t res et Arts: 

Precis Analytiqne des Travaux, Aunee 1842-44, 1845. pp. 1-112. 
1846. 1858-9. 

/?o iez —Society des Lettres, Sciences aud Arts: 
Proo^s-Verbaux, xiv. 
Memoires, Tom. iii. 

Toulouae -Acad. Imp. des So. Inscriptious et Belles-Lettres: 
Memoires, ser. 4. voL iv. 
Societe des Sciences, Phys. et Natu relies: 

Bulletin, Tom. vii. 
Ivevue Mycologique, vol. v, No. 2; vii. viii, ix, x lacking No. 3. 

Tours -Society d'Agriculture, Sciences, Arts et Belles-Lettres: 
Annales, Tom. xxxix, pt. 1; xu-xiiii, L. Nos. 2. 3, 4. 

I>r«ai7/f« —Societe d'HorticuUure du Dept. Seiue et Oise: 

Journal, 1870, Nos. 1-9; 1871, No. 1; 1872, Nos. 1-9; 1878. Nos. 4, 5, 6. 
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GERMANY. 

.i(lenbiTg~KMaU a. H«nc1<r«k Verain. Natarioisch. GeBell. a. Lnoiw, 
Vetoine; 
UUlhellimgeD, Baod liii, Nos. 1, 2; iv, Soa. 1, 2; xH, Noi. 'i. 3. 1; 
iTii. Noa, 3. 4; xvHi, lii. Nos. 1. 2. 
(ienobiohCB n. AltertfautilBForacihelldeD GeaellaohBtt: 
UiCtheilaQgeD, t, No. 1; ri, No. 1. 

AnmCtdt—Denteebe BoUDiiielie MouatMhritt: 

JftbrgKUg. V, Nob. 1-lOi t1. No. 1. 

AHii'bu rg — H iat orische Rtet »■ Verei ua ; 
Jalirssbetiobt, iiiv. 
Nntnrhiatomolte Vereius: 

Beriohle, Nos. 8.9, 10, U, 28. 

Aamfto-fj -NaturtorBoliende GesellHchafI: 
BeriohlB, Noa. 2-12. U, 
VerbBDdlQDgeu, Tlieil, vii, No. 3; viii, Nob. 1, '2; ii. 

flfrfi'n— Arobif fur MiQeialogte, QoogooBie, Bergb. a. Hiitteaknail: 

Vol. iivi. 
Arcbiv f Qr Nalurgeaobiobte [ Wiegmnnti's) : 

Jiibi-gaog, xi, Nob. 1, 2. 3, 4; iii. Noa. 1, 3, S, 6; mix, tu siJ. 
ii.ii. Nob. 1, 2, 3, 4, E; xUii. Nob. I. 2, 3, 4; iLir, Nob, 1, S. S. 
Araliiv I. Wianeusahnflliahe Kiiude voa Rnaalniid: 

Band i. Heft 1; ii-iii; xiii, H«fte 1. 2. 3; iti. Heft 4; ivii, xrili, 
lix. Hefte 1, 2, 4; », xii, H«tte 2, 3, 4; iiii. 
Z«itBchri(t t. duBeig- Hntteu- n. Snliueu-Weaen: 

Vol. UT. IV, Noa. 1.2.3. 
BotauiBcbei JahrOBberiobt (Dr. Leopold Jaat): 

Jabroang, ii, No. 1. 
Botauisohe Vereia der FruT. Biaiideuburg; 

Jabrgang, liv, lii, iii-ixii. 
DeDtscb. Qeolog. GcBelUohaft: 

Zeitsohrift, vol. i, Nob. 1, 2, 3; liii, No. 4; iW, No. 1; ivii. No. 2; 
xix-iiiii; iiiv, Noa. 1, 2, 3; xunii, iixii. Nob. 1, 2, 3, 4; il. 

Eatalog der Bibliotbtk. 
Geaellacbaft tQc Erdkundtt; 

Verbandlimgen, 1873, Noa. 3, 4; 1S74, Nob. 1-7; vol. li, Nos. 4, ff. 
8-10; iii. Nob. 1-6; iW, it+. 

Zeitacfarirt, zi; iii, No. 6; xxn, ixHi. 
GeaellBobaft Natnrt. Fieunde: 

Neae SobrifteD, vol. i, 1703. 

Sitzangaberiobte, 1605, 1866, 1867, 188S, 1886, 1S87. 
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K. Prenss. Akademie der WUsenaohaften: 

Abhandlangen, 1833, 1834. 

InhaltsTerzeichuiBS, 1822-1872. 

Monateberiohte. 1856, 1857, 1858, 1864-1881. 

Register fiir die Monateberiohte, 1859-1873. 

SitzuDgsberiohte, 1882-1888. 
Annalen der Physik u. Ghemie (Poggendorf ) : 

ZweiteReihe, Band xl. czlyiii-clTiii, dix, lacking No. 10; clz. Nene 
Folge, Band i-iT, y, lacking No. 11; Erganzaug, Band vi, vii, 
Tiii; Beiblfttter. Band i, ii, Jubelband, 1874. 
K. Prenss. Geolog. Landesanstalt n. Bergakademie: 

Jahrbnch, 1886. 
Mnsenm des Nenesten n. Wissenwfird., etc. (Hermbstadt): 

Vol. i-ix. 
Natnrwiss. Verein des Begientngsbezirks: 

Vol. iv, Nob. 1-6. 
Natnrwissen. Wochensohrif t. Band iii + . 
Pbysikalische Gesellschaft: 

Fortschritte der Physik, Band xiy-sxi. xxiv. 

Namen- n. Sach-Register zn Band i-xx. 
Repertorinm der Physik, toI. i-yiii, 1837-1849. 
^oim^Naturhistorischer Verein des Preass. Rheiu., etc.: 

Verhandlungen xi-xliv+. 

Antoren. u. Saohregiater zn Band 1-40. 

Br auruehweig— Verein fUr Natnrwissenschaf t : 
Jahresblatt t. 

^remen^ Verein fiir die Deutsche Nordpolarf abrt : 

Die Zweite Deutsche Nordpolarf ahrt, yoI. i. 

Reise nach West-Sibirien im Jahre 1876. 
Natnrwissenschaf tlioher Verein: 

Abhandlungen, toI. i-v; ix, No. 4; x, Xos, 1, 24 . 

Beilage, Nos. 1-6. 
Geographische Gesellschaft: 

Jahresbericbt, Nos. 4-7. 

Deutsche Geographische Blfitter. toI. v, vi, vii. 

^r«atot<~Schlesischen Gesellschaft fur Vatcrl&udische Kultnr: 
Jabresbericht xxviii-xxxiii. 
Verein f&r Schlesische lusekteukuude: 

Zeitschrift, Jahrgang 1-6, 8-15; Neue Folge, Heft 1-10. 13. 
Entomologische Misoelleu, 1874. 

Cas0f/~ Verein fiir Naturkunde: 
FesUchrift, 1886. 
Catalog der Bibliothek, 1875. 
Berichte, 28-33. 
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CAfsinilj— NBtarwiBBsuiuhnftliohd GestllBcIiod: 

Beriohte, 3, 3. 5. 
CI'iHithat — Berg- n. HHlteiDineiinische Zeitni<(;: 

J»hrg»ng. iLi, Non. aa-3B, *1. «; ili, Nos. 9-13; iit. Xo«. If7-5i; 
iiTi.Nos. 1-19, 28-o2; xivii, Noa. 1-26, 28-52; iniri. Mn.. 
1-62. 
Ceffnor — Soui^if d'HiBtuire Nnturelle: 

BnlletiD, 1883-85 itiid snppleiaeDI. 
Paiaig — NntuTtorAohaDde OeaeUBoliBft: 

Sohriften. vol. yi.No. 4; Neue Folgo. Vol. i-»ii + . 
PriiliUtoiiBchB Denkmiiler. 
NntnTwiBBensDlmdtiolier n. ModiiiuiBolier Boxiehang. 
DrrjHlrii— A11geiiieiiieD«iit«ohe NntuihiBt, ZeiCniig: 
LiterHtnrblntt, I«is, 1956 
Gcsell. fi'iT BoUuik n. Zoiilogie: 

Nnnqnom OtioBn?, Zoiilog. MitEhFilttng. Ilnnd i. pp. I-]T; U. InckiDg 
aig. 14 nnd eudiug uitli p. 409. 
NnttirwiaBenBoliiiItliolie OeHelUoUntt Isis: 

SilEUngibenohte, Jahrgaog, ISSl-M, IS65, No«. l-M; \m<i. 1807. 

Nob. l-9i 1868, Nt.a. 7-12; 1869. Sob. 10-12; IS70, Nob. i-&. 

10-13! 1871. Sob. 1-3. 10-12; 1h72. Nub. 1-3 XO-Vi; 1373-75. 

187(1, No«, 7-12; 1877. Nob. 4-6; 1378. Nca. I--;; IH70. N™ 

1880-30. 1887, Nos. 7-12: IS88, No». I-H. 

rHiiobrifleii, 1860, 1883. 

NalarhtBtorisohe Zeitoog, Bcr. 3, vol. ii. 

BeitTHge znr KeDlDiBB der KaakBBnelauiler. Dr. Oboiu i^chnrider. 

NeueB Arohiv. f. Sncbaische Gesobiohls n. AlterthumekQude: 

Band iv, Nos. 3, i; i, tS, Nob. I, 2. 
SHOhsiBahe iDgeoieur-Verein: 

MiUlieilnngeu, Hefte ii, iii. 
VereiDBfilrEri)kniid«: 

jBhreaberioht, I, 2, 8, 9. 
Hedwigia, Orgau far Kryptogamenknode: 
Band lifii. Nos. S-12. 
Dm tAfim— NatnrwiBsenBohafUicheQ Vereiu der Rlieinptalz: 
Polliohia, JahKBbeiiohte, liii, iTiii-iii, iLiii-iLvi. 
StatoleD, svelte anseabe, 1855. 
£&*r/ifU— NatuTviueDEobaftliohe Terain: 

JahreBberichtf, Hefte vi, Tii. 
£hK/eii— NatnrfotscbeDde Qesellaohatt: 
FeatBohrift, 1364. 
Jabretberiohte, 28, ■10-71. 
Eleineaohrifie, 4-U, liv-iviii. 
a. d. RegeaferhaltniuB d. KoDigreioha Hanover. 
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Erlangen^^xgehuime laodwirthsohaffc n. agrioaltarohemisoh. Heft 8. 
UniTeraitfit— Jubilfinm, 1843. 
Pbysikal-Med. Sooietat: 

SitznDgaberichte, Heft 8. 
Frank/ori, a. M. — Zoologische GarteD, i-xxii: 
Fraokfnrter Vereins f. Geog. n. Statistik: 

Jahresberioht, 37-^, 48-50. 
Senokenbergisoh, Natnrf. Gesellschaft: 

Abhandlungen, vol. vii, Tiii, Nos. 1,2; ix, Nos. 1. 2. 
Berichte. 1868-73, '8(5, '87, '88. 
Frankfort, a. O. — Societatam Litterie: 

Jahrgang, ii, Nos. 1-8. 
FreUmrg, i. B. — Gesellsohaf t f . Beford. d. Naturwissenshaf teu : 
Beriobte, Heft i, 1855. 
Natarforscheode Gesellsohaft: 
Berichte, i, ii. 
Freiberg, i. S.— Konigl. S&chs. Bergakademie: 

Festschrift znm hundertj&hrigen Jnbilanm, 1886. 
Fortschritte der berg-nnd hntten. Wissensohaften [in i^eu letzea 
hundert Jabren. 
Berg-Q.-hiitt. Wissenshaften: 

Die Fortschritte, 1867. 
Konigl. Sachs. Bergakademie: 

Festschrift znm hundertj&hrigen Jnbilaum 1886. 
Giessen — Deutsche Naturforscher u. Aizte Amtlicher: 
Berichte uber die 39tb, Versammlnng. 
Jahresbericht n. d. Fortschritte d. reinen Pharm, etc. (Liebig, n. Kopp): 

Vol. i. ii. 
Oberhessische Gesell. f. Natar. n. Heiikande: 
Berichte, v-xxv. 
(/or/tte— Natnrforschende Gesellschaft: 
Abhandlungen, vol. viii, ix, xix. 
Nenes Lausitzisches Magazin, vol. xxxriii. 

Zwei KartenGeognostischenBeesohreibungder. Preass. Oberlansitz. 
Justus Perthes Geograph. Anstalt: 
Mittheilangen, 1855, Nos. 4, 6; 1856, No. 1; 1857. Nos. 1, 2; 1866; 

1887, No. 11; 1868, No. 10; 1869. 
Mittheilangen Krganznngsheft, vol. iv, Nos. 18, 19, 20. 
Berghans Phjsikalischer Atlas 1850, i-ii; 1851. iii. 

Oottiiigen^K, Gesell. d. Wissenscbaften a. d. Georg. Angant Uuiversitftt: 
Nachrichten. 1856-1887. 
Astron. Mittheilangen, Theil 1. 

Orief$\caUl — Geographische Gesellschaft : 
Jahresbericht, i, ii, iii. 
Aoademie Eldena: Jahrbuch, vol. iii. No. 4. 
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HiiKroiD — Veraio d. Freaude d. Natnrg. ia MeckUnbarg: 

ArohiT. Jabrgnug, 40, II. 
IliilU. etc.— Acsdeinis OissaretD Leopoidino-OaroUna: 

Mara .^ota, ix, xi-xiii. xxTii-xEii, iiiii. No. 1; ixtri-xl, xU. No. 

Leopoldina, HetCe ii, T-iiiii. 
Aligsmeioe Monitachrift far Litemtat ( Bqm. n. Sohwstoliks) : 

1850, Jau. 1-2; Feb, 1-2. 

AUgi^aiviiie MouaUobriFt tQr WlBBeQBOh&It n. Literatur: 

1851. Jnly-Deo.; 1852, Jau.-Oot. 
LaudwirthHchaflHohou Ceutral Terein d. Proviiut SaobuD, voL x 
Det Naturforeober. Slitek 1-22. 

NsluWoTSdheude QeseUecititf t : 

FestsabHft, z. Feier d. hiinderr jShriften Bestehens. 
AbhamllnuBeu, vol. i, No. 1; x, Nos. 3, *; li-iiti, liv, No8. I, : 

liorbht fiber derSitzaugeaJnbre, ISTO-TS, 1834-8S. 
Vereins ffir ErdkuQde; 

Mittheilnngen. 1877-18^7. 
NHturwisapusoli. Vereia f. Saobaau a. ThiiriQgea: 

ZeitBcbritt. Set. i. vol. i. No. 1; ii, Nob. I, 2; iii, Noi. 4, 5; I' 
Nos. n. 13; V, Nob. 3, 4:Ti.No.2; vii. No. 11; Tiii, Nos. lO-IS; 
ix. No8. G, 8; xi, xix, No. 3. Ser. 2. vol. i-vi. Ser, iv, toI. t, r 
No. 1. 
WisBSusahaf Uiobe Verelu z. TeibreitnuH v. Natarlnntulas a. Wabtbeii 
Journal fur Cbeoile ii. Physik. Naue Reibe, Band liii, lii, Nos. 1 
3; IX, Nob. 1. 2, 3j iiii, xiW. 
Hamb urg—HataTv'iBeeawbuitMehe Tereio'. 

Uebersicht d. Aemter-Vertheilangeii a. Wlasob. ThStigkeit. 1S6», 

1870. 1671. 
Abbnndlnngeu, vol. i, ii, v. Noa. 1-4; vi-Tiii, ix, Noa. 1, 2; z. 
Abbanilnngen bus d. Qabiete d. NatarwiBBoh, toI. i, ii. No. 2. 
AbbBDttliiDgeti. 40 TeiHBinmlang, Festgabe. 
Vereio f. Hamborgiaobe Gescbichte: 

Zeitaobrilt, Nena Folgfi, vol. ii. No. 2. 
VeteiD f. NataiwiBaensohaltliohe Uutoiboltnaiig: 

Verhandlnngen, vol. i-vi. 
NBtuihistoriBobM Muaenm: 

Beriobte des Direotor fnrdaa Jahr. 18BS, 1886, 18SS. 
NatDrwiBSeusobattliobe Vereio tod Hamburg -Alto ua; 
TerbaudlangeD, Neae folge. Nob. 1-6. 
HannootT — Qeograpblacbaa GeBellaabkft: 
Siebeuter Jahresbericbt, 1885-1(187. 
FoljteobuUohs Sobalst 

Pr<^Tain, 1862-1869. 1871-72. 
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Local Qewerbe-Verein: 

VerhaDdlangen, Jabrgang, 1859. 
Natorhistorische Gesellscbaf t : 

Jahreabericht, xxxiv-xxzyii. 

^fMi«/6fry— Natnrhistorisch-Medicinisch. Verein: 
Festaohrift, 1886. 
VerhaDdlaugen, Neue Folge, vol. iv. 

Karlsruhe — Natnrwissenschaftliohe Vereiu: 
Verhaudlaogen, 1883-1838. 

iTie^—UniTersitiit, Schriften, vol. i. 
Vereius Ndrdlioh der Elbe: 

Mittheilangen, Heft 4-7, 9. 
Niitarwissenscbaftlicbe Verein fur Scbleswig Holsteia: 
Sobriften, vol. i, No. 3; ii-v, vi, Nos. 1, 2; vii. 

ir6nij«6«r(/— Fisoberei-Vereiu der Provinzeu u. Westpreusseu: 

1886-1887, Nos. 1, 2, 3; 1887-1888, Nos. 1, 2, 3; 1SS8-1889, Nos. 
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del Gallo aedrane, etc. 

D Olobo Celestti Arabico del saoolo >j . 

Bioercbesulle Formole di coutitiizioua dei Oompoati terrioi.pt. I 

TbyoIb per tiiia '■Aaatomia delle PiiinW Annsliobo." 

Salle Oouvulsianl epiletticb« per Telani. 
R. Unseo di Fiaica e atoria Naturale: 

Aniiall, Not,, 8er.. vol. i. 
laduatria Mineraria — H<.'laeioai degl'Iugegneri del Real oorpo dell"- 

Mioiero, 185S. 
Bevista del Servixio Miuecnrio, ISS4. IS^G (Anuali di Age. 09, 13SI. 
Terza Itinniane degU ticieozinti Italinni. Atti, 1911. 

:iiora— Museo Civico di Storia Nalorale: 
Annali, Ser. 2, tqI. t. 



Memorie. vol. iv, vii, No. 1. 

Atti, vol. i, (asc 1. 

Bapporti aai ProgrenBo delle Scienzi. 

ifodena— liegia Ace. di Scieoz^ Letlere ed Arti^ 

Memorie, Tom. ivi-iix, ii, pta. i. ii, iii. Ser. 2. 1 
Opere Inviata alia B. Accademin, 18B6-IH8T. 

Hapoli — Accademia delle Scienzo Fisicbe e Matematiobe; 

Bendioouto, Her. 2, vol. i. 
Beale Accademia delle Scieuze: 

Alii, vol. iv, 1813. 
B. latituto d'lucarng. di Scieuzr Natarali Ecodoiq. e ' 

tfer. 2, vol.i. ii, iv, vii. 
Societa Beale Borbooica (Nupoli); 

Alii. vol. i, pt. 1. 

BendicoQti, N. Ser, .Anno i, Nos. 1, 2, 5; ii, N 
Nob. 24-2();iY, vii. 
R. Sauola Soperiore d' ARricollurn ia Pottici ; 

ADunario, vol, iv, Nee. I, 2. 3. 
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Padova — Soo. Veneto-TrentiDa di Sc. NAtnrale: 
BnlletiDo. toL iii, Nos. 1-4; iy, Nos. 1, 2. 
Atti, vol. ix, Nos. 1, 2; x, No. 1. 

Pavia — Bolletiuo Bcientifico: 

An. ix, No. 4; x, Nos. ), 2; xi, No. 1. 

/*iMi— Societa Toscana di Scienzl Naturali: 

Processi Verbali, vol. i, ii, iii. lacking pp. 196-293; iv, lacking No. 

7; V, lacking titlepage and No. 3; yi, Nos. 1, 2, 4. 
Memorie, vol. i-ix. 

/?om^i— Reale Accademin dei Lincei: 

Atti, Anno v, Sess. 1; vi. Sess. 1. 

Program ma pel premio Carpi. 

Transtinti. vol. i-v, vi, lacking fasc. 14 et seq.; vii, viii, lacking 

fasc 11, 12. 
Rendiconti, vol. I. sem. i. ii; II, i fasc. 1,4-14; III, i, ii; IV, i, ii-}-- 

Osservatorio del CoUegio Romano: 

Memorie, 1839, 1840-1841, 1850, 1857-1859, 1860-1863. 

R. Comitato Qeologico: 
Bolletiuo, vol. i-xviii. 

Biblioteca Nazionale Cent rale Vitt. Emannele: 

Bolletino d' Opere Moderne Strauiere. vol. i. ii, iii, Nos 1-3. 

Direz'one Geuerale dell Agricoltura: 

Bolletino di Notizie AgrariaB, vol. viii, Nos. 23-26; ix, Nos 1-10, 

13-29, 34-41, 44-51, 55-58, 62-65, 67-69, 71, 72, 73-78; x. Nos. 

1-19, 23, 23, 25, 30-49. 51, 56-57. 59-66, 70, 71 
Bolletino di Notizie Agrarice (RevistaMeteorioo), Anno viii, Nos. 15- 

33. 35. 36; ix, Nos. 1-8. 10-15. 18-21, 24, 25, 27, 29, 31, 32, 3i. 

36; X, Nos. 1-10, 12, 14-19. 21, 22. 24-29, 31, 32. 
Annali di Agricoltnn*. Nos. 84. 100. 106. e Atl. 107, 110, 111, 113- 

115, 117-121, 123-133, 136, 137, 138. e Atl. 139, 140, 141. e Atl. 

142-144, 146-149, 151. 
I Conti Caltarali del Frumeuto. 1887. 
Osservazioni Fenoscopiche snlle Piaute, 1887. 

Divisione Industria e del Commercio: 
Snlla Conferenzia Colouiale. 1888. 
Commissione centrale dei valori per le Dognue. Sess. 1886-87, 

1887-88. 
Sail lusegnauieuto Speciale per rincremeuto delle Industrie e dei 

Traffici. 
Esposizione Universale di Anver^a del 1885. 
Atti del Consiglio dell Industrie e del Commercio, Sessione Ordi* 

naria, e Straordinaria 1886; Ord. e Straord. 1887. 
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Coium. oonsultivu nulle Istital. di Frevid. e »n\ luivoro, Atti, Set*. 



1. 1 



, 1&87. 



I^glBlntiane mil Lavoro dei Pano^ulli. 

BoUatino dei Fallimenti, Anno ii, No«, 3-7; i, Not. I. 3. 

Bolletino H«DBile (laCitalo d'EmiBsioue}, Audo irii, Nos. 3-7, 9, 1 1, 

laandapp.j iviii, Nob. 1-S. 
Botletino di Notwie buI Oredito e It PrevidetiKn, Auno ir, Nob. 10-16, 

le-aat y. Noh i-b, lo-ia. ic. 17, ao. 31. 24; vi.so*. i-io. iSi 

vii, Nob 8. S. 
L' luduatria deltH Boda in 0''rmaniH, 1887. 

BelazioQs sni servixi dell' IndnBtrin ComoieccJo e del Credilo, 1^7. 
Atti dellH CommiaHione Bi^ale (Credito Agrario), Addo, 1B87. 
BolleliDO SeiDSHtrnla da Credito Ca^peralivo, elc, Anuoiii, Sem. 2 
and App.; ir, Bem. 1, 2. 
Dlrezione Geneiale del la fitatiatica: 

Sutiatica dell iHlruzioue. 13S4-188B, 18S6-I8S6. 
Anaalt di SlaUstias, aer. iii. vol. ivi; aer, iv, Nds. 14. 15. 
SUliatiaBdellaEiuigraziuueltaliaDB, ISSi-SS, 1880. 
StHtiBtiea Elcttor»l* Politica. Maggio 23-30. 1B86. 
Popolsaione— MoTimenlo dello Slato Civile, Anno MJv, «». 
Btalittto>( della Caase di Morte. Intraduzloiip, 18S5. 
Bianltati dell' Inahieata anile UoodiiuODi Igieniclie i' Smdlarie. IH!<ti. 
StatislioB QiudiziiLiia Penale. IntrodnzioDB. 1SS5, 
Caese di fiispannla: 

BoUelino, Anno, ise.%, 8«m. S; 1886, Sen. I, S; 1097, Bam. 
t. Ap[>eudiof, ISSG, Giiig. 30, Die, ;u ; I8S6, Giog. aO, Die. 31. 
latioduzione, 1873-18/6. 
Slatistiqne iDlernatiooale des Cainsea d' ^pargne, 1876. 
Bilanci CommuDali, 1884, pi. i; 1385. 
Bi 1 an ci Provincial i, Anno 1885. 
Minislero della Poblica latrudoue: 

Indicl e Cataloghi, iv (Codici Falatiui), vol. i, faao. 1-7. 
Indici e Cataloghi, vi (Giornale Poli(Ici). 
Indici e Cataloghi vii, i (Codici Pauciatiohiani), vol. i, faao. I. 
iitazioni eperimentali egraiiw Italiaue: 

OtftaQo, vol. liv. No 1. 
CommiBBione Baate per I'lnchieata Salle Opere pie, Seaaione i, Dec., 
1888; 2. Man 23-Apr. 27, 1887; 3. Noh. 10-23, Giagno, 1887; 
vol. y, vi, J887. 
T'oHno— CoBmoa: 1873, Nob. 1, 2; 1874, vol. ii, No. 1. 

Mosei di ZodlogiB ed Auatomia oompHrata della R, Duiwrsita: 

Bnlletino, vol. i, ii, iii + . 
B. Acoad, delle Scienze, Observatorio: 
AtUnte di Carte Calesti, 1680. 
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Venetia—'SoiAxiaiA (Drs. Da Toni e Leyi), Nos. 1-7. 
Imp. Reg. Istituto Veneto di ^oienzi Lettere ed Arti: 
Atti, Ser. 3, Tom. iii, Nos. 5, 6, 7. 

Verona — Acoademia d'Agriooltura Commeroio ed Arti: 
Memorie, yol. xzxix Iziii. 

NETHERLANDS. 

Amsterdam — K. Akademie van Wetenschappen: 

Catalogus van de Boekerij, vol. i, No. 1; ii, Nos. 1, 2. 

Jaarboek, 1857-1885. 

Verslagen en Blededeelingen, Afd. Letterknude, vol. i-zii. 8c r. 2. 

vol. i-xii; Ser. 3, vol. i-iii. 
Afd. Naturkunde, vol. i-xvii; Ser. 2, vol. i-xx. Ser. iii, vol. i-iii. 
Verdeerling der Warmte over de Aarde. 
Proces. Verbaal, Afd. NatnurkuDde, 1S65-1884. 
Verhandelingen Afd. Letterkande, vol. i; Afd. Natarkunde, vol. 

• • • • 

l-Vlll. 

K. lustitat voor Taal- Laud- en Volkenkande vau Nederlansch-Indie: 
2d Afd. 1865. 

K. Zoologisoh Qenootschap, Natnra Artis Magistra: 

Nederlandsoh Tijdsohrift voor de Dierkunde, Deel. i-iv, v, No. 1. 

Bijdragen tot de Dierkunde, Feest Nummer, 1888. 

Catalogus der Bibliotbeek. 

Linnieana in Nederland Aanwezig. 

Opeuingspleobtigheid van de Tentoonhtelling. 

Rede ter Herkend. van de sterfdag van C. Linnaeus. 

Mus^e Yrolik: 

Catalogue de la Collection d'Anatomie, 1865. 
Commission Q^od^sique N^erlandais: 

Determinhtion k Ctrecbt de TAzimut d*Amersfoort. 

'aC^ravefiAoj^e— Koninklijk Instituut van Ingenieurs: 

Uittreksels nit vreemde Tydsobriftenvoor de Ledcn van bet, 1852- 
1853, 1853-1854, 1854-1855, Nos. I, 2, 3, lacking title and index. 
Algemeen Verslag, Instituuts-Jaar 1847-1818, 1850-1851, 18ol-lb52. 
Statistisobe Bescbeiden Koningrijk der Nederlanden, voor bet 1872. 
K. Zool.-Bot. Qenootscbap: 
Verslag, Jaar 1885-1887. 
Uitkomsten der Rijkswaterpassing^ 1875-1885. 

^ar^ m—Soci^t^ Hollandaise des Sciences: 

Arcbives N^erlandaises, vol. i-xxiii-f . 
Liste Alpbabetique de la Correspondence. 

Liut of Members, Publications and Exobanges, etc., 1869, 1752- 
1876.. 
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PoDiUtion Teyler: 

CalBlogue lie U BibBiotb^quc. Livr. Kos. 1-8. 
AcabiieH in Maaie, yo\. i-iv; v, Nos. 1, 2. Ser. Sfol. i 
ilii, iil, Nor. 1, 2. 



uN. BnibniKir 



i.slQk, 



'til fflogtnboieh— Trot. Genootd. vnu Ktiusleu eo 
V«rhnti<)«liiig direr ila Rnpaeu Soorten. 
D« lieveusgeacbfedouiH *nu MuBrteD vaD BoBem. 
Bcfedeneerd Ovemgt del LandbounliaDdige Selirlft*n. 

Leidtn — NedCTlaDilBcbe Dierhnndige V^reeuigin);; 

Tijdsohrifl, Dvel. vi. Ser. 2, Deel. i, ii Kt\. I. J uid Siipp. 
StGiuwoBTte In Leiileo; 

AudbUd, vol. i, i), ill, it, 
NederlBDdsali Kmiiikaudig Arobief (.Doxy), Deel iv. Ko. 1. 

Lurrmhoarg—^QiM dea Scieueea KnturcUeB, Tom, TJ. 

JfW'M6"r(7— Zepoweob GenootHchap der WelenoboppBn ; 

Tcrxlng vnn Het VeibaDdekle, Nov. 4, ISflS ; April 7. 18i 

1874, I87i-187B, 1880-188*. 
CaUlogQs dfr Blbliotbek, Drnk ii, etnk, i-il. 
Aicliiet, Vroegere eii latere Mededeeliugn 
Nauulijat der Coleoptpra en Lepidopteta, 
Naamlijat der Uiii«ralieD, 1869, 
KaaojIiJBt van de Vogeln, 1869, 
ZeUiiiliii IIlnBlrnttt iVervolg), 
L eTtuebericblen tbd ZeenwBD, Afl. 1, 
Vlnohlbergea iu Walobeien. 
De StadBrekeuiDgeu van Middelbnrg, iii. 
Beach riJT in f; van eeiiige CraDinm asteoHcleroticum. 

{7ir(cA<— Academia Bbeno-Trajectiofe: 

Annalea, 1819-18!!, I8S7-1828, 1633-34, 
ProTiDoiaal Genootacbap tbd KnosleD en WeleDBcbapieD; 

AanteekeDingen van het verhandele m de SectieVergadering, IS49, 

1850, 1852. 1863-1854, 1854-1S55, 1880, 1886 Join. Sept. 
Geneeakfindige PlaatBbeBetariJTing van Leeavarden, 1888. 
Obaervaloire; 

Bachercbes AatroDOmiqaeB, Livr. i and snpp.; M. 
Ob«etvationa Meleorologiqnex, des Stations da Second Ordre dani 
lea Fa7a-BaB, IBT6. 
K. Nederlandsoh Meteorologitoh Institat: 

UitkoniBten van Weatenscbap in EtvsrinR, 18C6-59, 

MaTohe Ananelle dn Thermom. et dn Barom. en N^rUnde, 187S. 

Maandelijkacbe ZeelasDwijziDgen tm het Kanul DMt JaTR, 1S5B, 
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Jaarboek. 1854-1859, 1861-1864, 1865, No8. 1, 2; 1866, Nos. 1, 2; 
1867, No8. 1, 2; 1868, No8. 1, 2; 1869, Nob. 1, 2; 1870, No. 1; 
1871, No8. 1, 2; 1872, No8. 1, 2; 1873. No. 1; 1874, 1875, No. 1; 
1876, No8. 1. 2; 1878, No8. 1, 2; 1879. No. 1; 1880, No. 1; 1882, 
1883, 1884, 1885, 1886, 1888. 

NORWAY. 

Btrgtn — Bergens Mnsenm : 

Forhandhoger, Aaret. 1862, Mar.-April; 1863, 1864. 

Aaraberetning, 1886. 

Fauna Littoralis Norvegiflp, Livr. i, ii, )856; iii. 1857. 

Tnrbellaria ad Litora NorvegiaE* Occidentalia, 1878. 

Nye Alcyonider, Gorgonider og Peonatulider tilh. Norges Fauna. 

Bidrag til MyzoHtomernes Anatomi og Hiatologi of Fridtjof Nanaen. 

Sondre Bergenhns Amtsformandakab: 
Forhandlingar, Aar. 1862 Mar.-April. 
Aphol. Extraor. Mode 1863, 1864. 

CArMlionia— Norges Officielle SUtistik: 
Departementet for det Indre: 

Folkemnogdena Bevrogelae, 1856-1865, 1867, 1869. 
FolketaBllingen i Norge, 1866. 

Norges Handel og Skibsfart, 1865, 1866, 1867, 1868, 1870. 
Beretninger om Rigets Oeoonomiske Tilstand, 1861-1865, Hefte i. ii. 
Beretninger om Amtemes Oeoonomiske Tilstand, 1866-1870. 
Kommauale forholde Norges Land og Bykommuner, 1867-1368. 
Beretninger om Norske Fiskerier, 1870. 
SundhedstilstandenogMedicinalforholdenei Norge, 1865, 1860, 1867. 

Departementet for Kirke og Undervisningsviesenet: 

Beretninger om Skole? ssenets Tilstand, ,1864-1866, 1870. 

BUag til Norges Officielle SUtistik, 1869. 

Oversigt over Kongeriget Norges Indtsegter og Udgifter, 1870. 

Tabeller vedkommende Skiftevsesenet i Norge, 1870. 

Den Norske SUtstelegrafs Statistik,^1870. 

Deu Norske Brevposts Statistik, 1868. 
Noryege Zoo.-Qeographiqne Oarte, 4 sheets. 
Norske Nordhavs Expedition: 

Memoirs, Nos. i-xriii. 
Norges geografiske Opmaaling. 

Efterretninger for Si'»farende. Aargang x, xi, xvii, XTiii. xix-i-. 

Den Norske Lods, Uefte i-yi, viii. 

Historisk Beretning, 1773-1886. 

Norske Kyst, Specialkarte, A. Nas. 1-8, 9, 10, 11, 12-15; B, Not. 
1-5, 15, 17-40; (Ny Raekke) Nos. 1, 2. 

Kart over Indseiliugen, 9 a, b; 10 a, b; Ba 11, 12, 13; Bb 12, 13. 
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G«iienlkut, A, 1-6; B, 1-13. 

TUlMgakart tit Oenernlkart, B, T. 

Orfniglskait, 1887. 

FUkek&it, Oral (leu Iadr« del af Teilljcrilea i Lofoten, Bind, 1-4 

aD(t Profiler. 
Orer Varaugerijordoii, BIiul. I. 3, ». 
Qeologiak Xart, U d; II) c; U n, t>i 15 a. c; IG d; 10 n; 20 A) 32 h; 

25 b: 26 I. c; AH U, c, r<; 47 O, S; 49 B; SO A, B, 
TjpografiBk KdtI, Bind. 9 B, c, d; 10 a, b, c, d, 14 b, u; IS a, n. 
c, p; It r, i>; IH b, nt 2U a, b. c; 22 a, bi 23 a; 35 b. uj 'JO >. ■<; 
29 b; 30 d: 42*, c. Di 43b,c, Oi 4flA, b, ci. o; 47 a, B. C.t>i 48 m 
49 A. II. d; r>0 A. B, c. v; SI a. c; C2 b; 63 a. b, l-. i>i S4 a. p. u. 
BektiDgelkBrlertic, 1SS7. 

Qen«ral Kart oTer d«t Sjdlige Noige, Blad. i-i». 
0»eraiBl8k(irl. Ih70, 187a. 
Kart over KHBtiaoia Omegpo. Hlad. i-vl . 
BesktivelBe nl Tniuau Auit. 1874, nnd Kart, Blad. I-It. 
Knttoeer Aiut Akoniba>, Bind, i; N, Bergenhac, i-if; 8. Be'goD- 
bUB, i, ill BninborffB, i. ii) Baakemda. I, ii; KHatkas, i-iiii 
GcovKknbernes, i) BedemnikeUH, i-iii; Lieler og MaixliilB, i. 
Nadeiuun oft RiihygAelAgela, i, ii'i UoiDgiliLU. l-iri Siiiiuilek- 
DflDBH, i; Stavniiger, i, ii. 
Noige OrerHigUkart over Dylids og Hujdetorbolde. 
L Ektt ovDT Notdw*!!, Bind, i, ii. iii. 
KHtt .ivcr NoniliR" Notce, i, ii. 
Kart orei HnTbaakerike LaugM den Nonke Efit in Stadt til 
gmulen, i, ii. 
Norges M; oter i Mid del aid ere o. Hefts 3, 6, 7. 
Norake Meteorologiske Inslitute, 
Storm Atlaa, 1870. 
JabrbQch. 1867, 1S68, 1871-1886. 
lagttagelaer, 1866, 1867. 

Oretsigl over Lufteoi Temperatur og Nedbor i Norge, 1887. 
ObavrTBtoiium: 

MetForohigiske lagttagelser, 1864, 1865, 1866, 1867. 
Meteorologiske BeobacbtaugeD. Lietetnng, Noa. ], 6. 
K. Fredericks UoiTersitet: 

BeretDing-HalThnDdredaarB Feet.— Sep., 1861. 
AatBberetuing. 1861, 1864^1870, 1872-1884. 
Stilftelse, 1861. 
Norbke QradmaaliDgskoiniaisBioD: 

VaodBtaDdsobaervationer, Hefte i-i<. 
Korwegiaoheu CommisBioD dei Enropfiiacbeu Qradmesaangi 
QeodfttiBobe Arbeiteo, Heft i-v. 
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VidenskalMi-Selskabet : 

Forhandlingar, Aftr. 1858-1886. 
BeUkabet for Folkeoplysningena Fremme: 

FolkTennen, 1857. 

Qnstoy Adolfs Historie, 1864. 

Norges Historie, Bind i, 1870. 

T^hrondf^fem—K, Norske Videnskaben-Selekabs: 
Skrifter 1870, 1874-1885. 

Tromso — Mnsenms: 

Aanberetning, 1885-1887. 

Aarshefter, i-zi. 

Beretniogom den alwindelige Udstilling, 1872. 

PORTUGAL. 

Cotm^ra —Jornal de Scienoias Math, e Aatron., vol. iii. 

LUboa — Aoademia Real das Soienciaa: 

Joroal de Biath. Physicaa e Natnraes, Tom. i-yiii, laokiug title page 
of the three last. 

Memoirs, Nonv. Ser. Classe 1, Tom. i-iv, ▼ pt. i. Classe 2, Tom. 
i-iv. 

ConfereDdas, J880, iy; 1887, i, ii, iii. 

Sessao PabUca. Dec, 1875; May. 1887; June, 1880. 

CoUe^cao das Medalhas e Condecora^oes Portaguezas. 

Historia dos £«tabl. So., etc., de Portugal, Tom. i-iz. Ribeiro. 
Sociedade de Geographia: 

Boletin, Ser. 6, Nos. 1-6. 9-12; Ser. 7, Nos. 1-4, 6, 7. 
Commissao Central permanente de Geographia: 

Annaes, No. 1. 
Commissao Geologico de Portugal: 

Communica^oes, Tom. i. 

Est a do sobre os Bilobites & Sopp. 

Estodo de Oepositos snperticiales da Bacia do Doaro. 

Estudo Geol. Desorip. do Terreno qaaternaires das Baoias do Tejo 
e Sado, Cad. i. 

Terrains Jnrassiqnes, Livr. i. 

FanueCr^tacique do Portugal, vol. i, Prem. S^r. pp. 1-40; ii, f»»8C. 1. 

ROUMANIA. 

fucAar^^— Academia Romana: 

Analele, Ser. 2, Tom. i, Sess. Ext. Sect. 1. Tom. i-ix. Sect. 2, 

Tom. i-ix. 
Fragmente zur Gesohichte der Rumauen. vol. i-v. 
InstitutuI Meteorologic al Romaniei: 
Anal, Tom. i. ii. 
Servioiulu Metorolagicu in Europa, 1884. 
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RUSSIA. 

Dorpal—^ttMiloaiQhei GeBsIlacbal't: 

SitKUiigabericliU. Baud viii, Hette 1. 9. 

Scbriflen, Nob. ii, iii.iT. 

AroblT f. d. NaCnrfannde Lir. Ehil. n EatluidB, Bar. 1, BMid t, 
livr. 1, 3; Tl, Litr. 1, 2, 3; is. Un. i. Otz. 2, Baud Tii, Lin. 
1. a. 
litlMniifort—FitaltBi Vetenikaps fiocieteten: 

Ofveraigt af FJirbandliDgsr, Band U-xiii. 

Act*, banii viu-iv. 

Bidrag. Finlanda Katnr oeh Folk, Hiiftet ivli-ilvii, 

Deaa Oreauisalion ocU Verkaomhet. 1838. 1888. 

Kstolog ofret Bibliotbek, 1S81. 

ObaerTationH M^t^orologiqnea, vol. i~v. 

Obsfrvalions MfiteocologiqoeH, vol. i, No.ll; ii. No. 1 
Socleta pro Fanaa et Flora Femiioa: 

Aota, Tol. i-iT. 

Ueddelanden, Milftel i-xiv. 

Noliser nr Filrhandlingar, Hfiftot liii; Ny Set. v- 
Fiulaade Ofliciela Stiitintik: 

Tempera tarlorballaadeii i Fiulaud, 1846-1!4e!). 
Kharkov— Soci^U dea SoieoceB eiperimsataleB \ I'UiiiTei 

Travani, 1S86-7, 1888. 
Kiev SoDi£t£ rlsH Katnrallatefl: 

MJiUQires. vol- rii. viii, ii Nos. 1. 2. 
ObsetTBiory of Mtotosoopic AHtri'Domy uod Aatroaoiuical Meteorology: 

Eiposition d Che Friuaipal Natural Laws. pta. i, ii. 
Moeeoio—Sociiti Imperiule dea Natnraligtea; 

liuUetiii, vol. ixiTi-iiiviji. iixix. Noa. 2, 3,4; i1-lxiT + . 

OeDerol indei to tbe Grat 56 Tolumea,jI829-188l 

KoaTeanxMemoitea, vol. liii, No. 3, 18TI. 

Meteoiologiaobe Beobacbtougeu, I8H2, i, ii; 1883. i, Ii; I»n«. ii, 
1887. i, ii. 
Obiervatoire; Aaoalea, yol. ii, No8. I, 2. 
Oileaia—Soci(U Aet Naturalisies de la NoDvelle-Ruaaie: 
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